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SURGICAL TREATMENT OF GASTRIC, 
DUODENAL AND GASTROJEJUNAL 
ULCER, INCLUDING THE PRESENT 

STATUS OF VAGOTOMY* 


RaLteu Coie 


Clinical Professor of Surgery, Columbia University 
Attending Surgeon, The Mount Sinai Hospital 


a SHE concept is gradually being accepted that recurrent 
gastroduodenal ulceration is a psychomatic disease. It 

Z has for its basis certain types of emotional conflicts, ag- 
gravated by adverse environmental factors. It is influ- 

rt enced in part by dietary indiscretions and seasonal 


variations. The increased secretion of acid, a potent factor in the pro- 
duction of many ulcers, is probably the result of psychic disturbances, 
but it is not the sole cause of the ulceration, because there are innumer- 
able individuals with a definite hyperacidity who never develop an 
ulcer. In its inception, peptic ulcer is a problem for the internist, the 
gastroenterologist and the psychotherapist. It only becomes a surgical 
problem when an acute perforation occurs, when the symptoms remain 
refractory to medical treatment, when hemorrhages recur, when a 
pyloric stenosis becomes intractable to therapy and when in the pres- 
ence of a gastric ulcer a carcinoma is suspected. 


* Address given as Friday Afternoon Lecture of The New York Academy of Medicine, March 5, 1948. 
From the Surgical Service of The Mount Sinai Hospital, New York, N. Y. 
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The operative procedures which have been employed in the treat- 
ment of peptic ulcer have undergone an interesting evolution. At first 
these were directed primarily to the relief of mechanical obstruction of 
the pylorus, accomplished by pyloroplasty and gastroenterostomy. 
However, these simple drainage procedures often failed to give perma- 
nent relief, and it soon became apparent that gastroenterostomy, while 
it usually healed the duodenal ulcer, was complicated subsequently by 
gastrojejunal ulceration in 16 to 33 per cent of the cases. When the 
increased production of acid in patients with an ulcer diathesis was rec- 
ognized as an important factor in the genesis of ulcer, and as the knowl- 
edge of the physiology of gastric secretion progressed, a more rational 
approach to the surgery of ulcer was developed. In brief, the three 
phases of gastric secretory activity have been recognized as 1) the 
cephalic or psychic phase, 2) the chemical phase, and 3) the intestinal 
phase. Inasmuch as the impulses controlling the psychic phase of gastric 
secretion are mediated through the vagi, it would seem logical to inter- 
rupt these nerves to the stomach in an effort to lower the gastric acidity. 
With this idea in view, many techniques were devised and described 
from 1920 to 1924 for the division of branches of the vagus nerves to 
the stomach below the diaphragm by Stierlin,’ Bircher,* Latarjet* and 
Schiassi* respectively, and they reported good results in the treatment 
of peptic ulcer. With the possible exception of Latarjet, who advised 
an additional gastroenterostomy, all the aforementioned surgeons em- 
ployed partial rather than total vagotomy. This may have been done 
for any one of several reasons. The belief that partial vagus section 
would accomplish the same objective; the opinion that total section 
would constitute too difficult a feat; and the fear of possible harmful 
physiologic effects upon other organs if complete vagus section were 
done. Evidently these procedures involving division of the vagus nerves 
were soon submerged by the rising tide of enthusiasm for subtotal gas- 
trectomy for duodenal ulcer advocated by Von Haber, which occurred 
about this time. In this operation the pylorus and antrum are resected. 
With the eradication of these areas of hormonal production responsible 
for the chemical phase of gastric secretion, gastric acidity should be so 
reduced or further neutralized by duodenal regurgitation that it is no 
longer a major factor in the production or perpetuation of an ulcer. 
While subtotal gastrectomy of the Billroth II type has proven to be 
effective in the majority of cases of ulcer and has gained great popu- 
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larity in the past twenty-five years, it has not met with universal appro- 
bation. There have been objections to subtotal gastric resection on the 
grounds that in the hands of the average surgeon the operative mortal- 
ity is significant, and that the magnitude of the procedure is not justified 
by a careful review of the follow-up results. After this operation many 
patients have failed to gain weight, and suffer from a serious train of 
symptoms known as the “dumping syndrome” and recurrent gastro- 
jejunal ulceration, manifested by pain and hemorrhage, has been re- 
ported in from 3 to 9 per cent of the cases. It is unfortunately true that 
there are patients following adequate subtotal gastrectomy who develop 
recurrent gastrojejunal ulcerations, gastric and jejunal erosions, and in 
whom large quantities of hydrochloric acid are still secreted despite 
the elimination of the chemical phase of gastric secretion. 

Klein’ in 1929 published the results of left vagus section combined 
with partial gastrectomy for duodenal ulcer when accompanied by a 
high preoperative acidity, and in 1938 Winkelstein and Berg*® reported 
their follow-up results with the combined procedures in thirty-four se- 
lected cases, in which twenty-six developed an achlorhydria, sixteen 
immediately and ten subsequently. Jeyunal ulcers rarely develop in the 
presence of an anacidity and recurrent gastric ulcers have been known 
to disappear when an anacid medium was produced. Therefore it might 
be reasonable, in order to produce an achlorhydria, or markedly dimin- 
ish the free hydrochloric acid, to eliminate the psychic phase of gastric 
secretion by complete vagus section in those cases in which a subtotal 
gastrectomy had already been done, in which a jejunal ulcer subse- 
quently developed in the presence of free hydrochloric acid. Accord- 
ingly, in 1939, in an attempt to perform a complete division of the vagi, 
I performed a transthoracic bilateral vagotomy just above the diaphragm 
in two cases of gastrojejunal ulcer following subtotal gastrectomy. The 
first patient died on the fourteenth postoperative day, and post-mortem 
revealed a hemorrhage into a solitary adrenal gland. Two small chronic 
stomal ulcers were present, and while both main trunks of the right and 
left vagus nerves had been divided, there were still intact vagal fibers 
present, above and below the point of section. The second case,’ in 
which a previous prepyloric Ausschaltung had been done, developed a 
hemorrhage within one and one-half years. The insulin test in this case 
showed that the vagotomy had been incomplete. 

Dissatisfied with subtotal gastrectomy as a procedure for duodenal 
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Taste I—SUMMARY OF 126 VAGOTOMY CASES 














No. of 
Surgical Approach Procedure Cases Diagnosis 
Supradiaphragmatic Vagotomy alone 20 Duodenal ulcer 
33 Cases 1 Gastric ulcer 
2 Gastrojejunal ulcer 
post gastroenterostomy 
10 Gastrojejunal ulcer 
post subtotal gastrectomy 
Infradiaphragmatic Vagotomy alone 1 Duodenal ulcer 
93 Cases 5 Gastrojejunal ulcer 
post gastroenterostomy 
7 Gastrojejunal ulcer 
post subtotal gastrectomy 
Vagotomy plus 
gastroenterostomy 26 Duodenal ulcer 
Vagotomy plus 
subtotal gastrectomy 50 Duodenal ulcer 
1 Gastric ulcer 
3 Gastrojejunal ulcer 


post gastroenterostomy 








ulcer, Dragstedt and Owens,* turned their attention again to the effects 
of vagotomy in the therapy of peptic ulcer. In 1943 they reported their 
first two cases of supradiaphragmatic vagotomy as a sole procedure, 
advocating it in cases of chronic duodenal ulcer without stenosis which 
were intractable to medical treatment or were complicated by several 
episodes of severe hemorrhage. Following severance of the vagus nerves 
to the stomach, Dragsted® and others’: * since have reported the im- 
mediate relief of pain, gastric hypomotility, delayed emptying time and 
a reduction in the total night secretion and acid levels. They have stated 
that most of their patients have remained well without further medical 
restrictions. In several cases, because of persistence of obstructive phe- 
nomena, gastroenterostomy or pyloroplasty had to be performed sub- 
sequent to vagotomy. 

It might be interesting to present our experiences with vagotomy 
in the treatment of duodenal, gastric and jejunal ulceration. These 
cases were operated upon by Percy Klingenstein, Leonard J. Drucker- 
man and myself. The various gastric acidity tests were performed 
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under the supervision of Franklin Hollander and Vernon Weinstein 
and the cases were followed postoperatively by members of the sur- 
gical staff and by Asher Winkelstein, Chief of the Gastrointestinal 
Clinic. 

Vagotomy has been performed in one hundred and twenty-six cases 
of duodenal, gastric and jejunal ulcer from December 1, 1945 to Feb- 
ruary 1, 1948 (Table 1). In the first thirty-five patients the supradia- 
phragmatic approach was employed. This procedure is comparatively 
simple. It is performed through an incision in the left 8th costal inter- 
space. After incising the overlying parietal pleura, the esophagus is 
easily mobilized just above the diaphragm where segments of the main 
vagal trunks and all their interlacing branches may be easily exposed 
and excised. The mortality in this series was nil. The main and very 
important objection to the thoracic approach is that no opportunity is 
afforded for abdominal exploration unless the diaphragm is incised. 
In the last ninety-three cases infradiaphragmatic vagotomy was per- 
formed. This has the distinct advantage that it permits a thorough 
abdominal exploration. The infradiaphragmatic portion of the esoph- 
agus is more fully visualized after the coronary ligament has been 
divided and the left lobe of the liver has been retracted to the right. 
The esophagus may be further mobilized by separation from the 
surrounding tissues after circumferential division of its peritoneal cover- 
ing. At this stage the vagi may be felt as taut vertical cords, and 
adequate segments of the nerves may be excised. This procedure is 
highly satisfactory. 

Supradiaphragmatic vagotomy has been performed upon twenty 
cases of uncomplicated chronic duodenal ulcer, and infradiaphragmatic 
vagotomy upon one (Table II). The predominating symptom in this 
group was bleeding in three and recurring attacks of pain in eighteen 
cases. All patients had received a previous course of medical treatment 
on more than one occasion. None of these cases were complicated 
by pyloric stenosis. Following operation all patients were treated by 
Wangensteen suction for four or more days. All but one of the patients 
were immediately relieved of pain. Nine patients remained well for 
periods of nine to twenty months, although seven of these suffered 
from motility disturbances of gastric atony which lasted from one to 
fifteen months. Five were improved during the period of observation 
from nine to sixteen months. In five patients the motility disturbances 
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Taste II—22 CASES OF UNCOMPLICATED ULCER 
TREATED BY VAGOTOMY ALONE 

















Surgical Predominant 
Approach Diagnosis Symptom Results 
Supra- Duodenal 3 Bleeding 8 Well—13 to 20 months 
diaphragmatic ulcer 14, to 7 yrs. Motility disturbances in 6, 
oe Bed lasting 1 to 15 months 
17 Pain 
20 cases 14, to 25 yrs. 4 Improved—l2 to 16 months 
8 Unimproved 
5 Severe gastric atony 
Reoperated after 6 to 20 
months 
3 Recurrent ulcer 
2 Reoperated after 2 and 
14 months 
1 Treated medically 18 
months 
Gastric Pain Well—20 months 
ulcer 4 yrs. Motility disturbances 5 
1 case months 
Infra- Duodenal Pain Improved—9 months 
diaphragmatic ulcer 20 yrs. Motility disturbance 2 
1 case months 








were severe. In this group (Table III) the foul eructations, vomiting 
and gastric oppression were unrelieved by medical measures and became 
so intolerable that further surgery was necessary to relieve the gastric 
stasis. A subtotal gastrectomy was done in four patients in from six 
to twenty months following the vagotomy. In one other of these cases 
with a positive insulin test, an unsuspected active duodenal ulcer was 
found and a subtotal gastrectomy was performed eleven months follow- 
ing operation. Three patients complained of recurrent ulcer pain, and 
in two in which the insulin test revealed a complete vagotomy, explora- 
tion disclosed an active duodenal ulcer. A subtotal gastrectomy was done 
in both cases. The third case is still receiving medical treatment. From 
these observations (Table IV) there appears to be no apparent correla- 
tion between the completeness of the vagotomy as revealed by the 
insulin test and the clinical results which were observed. Moreover, 
at present there seems to be little uniformity in the technique or the 
interpretation of the insulin test. 
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Taste IV—ANALYSIS OF 19 CASES OF UNCOMPLICATED DUODENAL 
ULCER TREATED BY VAGOTOMY ALONE 





Post-Vagotomy Clinical Results 








Insulin Results Satisfactory Unsatisfactory 
Severe 
Gastric atony Ulceration 
Positive 
6 (31%) . 8 3 1 
Negative 
12 (63%) ~ 2 2 
Equivocal 
1 (5%) 1 0 0 
Complete Anacidity 
0 (0%) 0 0 0 
Total 
19 (100%) 11 5 3 








Although the series is admittedly small, the summary in our ex- 
periences in twenty-one cases of uncomplicated chronic duodenal ulcer 
has convinced us that the results of division of the vagus nerve to the 
stomach appear to be so inconstant and unpredictable that vagotomy 
as a sole procedure cannot be offered as a reliable therapeutic measure 
to patients with chronic duodenal ulcer without obstruction. Other 
observers have had similar experiences.'*'*:'* We therefore have dis- 
continued it. 

Certainly in cases in which chronic duodenal ulcer is complicated 
by stenosis, the surgeon opposed in principle to subtotal gastrectomy 
as a procedure might perform a gastroenterostomy and a comple- 
mentary infradiaphragmatic vagotomy. Inasmuch as a_ considerable 
degree of gastric hypomotility is always present following the severance 
of the vagi, and since it can never be predicted which case will develop 
intractable gastric dilatation necessitating months of medical therapy 
and possibly surgery, would the best interests of these patients be 
served in routinely combining gastroenterostomy with vagotomy? Some 
observers have vigorously condemned this viewpoint. The symptoms 
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Taste V—DUODENAL ULCER TREATED BY COMBINED PROCEDURES 

















No. of 
Cases Operation Predominant symptom Results 
26 Gastroenterostomy 22 Pain—1¥, to 30 17 Well—6 to 24 months 
years 3 Improved—7 to 10 
and months 
Infradiaphragmatic 2 Bleeding—3 to 14 1 Recent 
Vagotomy years 2 Recurrences—8 
months and 1 year 
2 Obstruction—9 to 2 No follow-up 
12 months 1 Death 
50 Subtotal Gastrec- 38 Pain—1 to 19 years 30 Well—4 to 25 months 
tomy 7 Improved—6 to 21 
plus months 
Infradiaphragmatic 12 Bleeding—1 month 10 Recent 
Vagotomy to 20 years 3 No follow-up 








of duodenal ulcer are invariably relieved by gastroenterostomy and 
the ulcer usually heals. The unfortunate disadvantage of this simple 
operation is the high incidence of subsequent gastrojejunal ulceration. 
Perhaps careful follow-up studies over the next five to ten years will 
demonstrate the efficacy of the added infradiaphragmatic vagotomy in 
the reduction of the incidence of gastrojejunal ulceration after gastro- 
enterostomy. To date gastroenterostomy with infradiaphragmatic vag- 
otomy has been performed in twenty-six cases (Table V). This com- 
bined procedure was done mainly in those considered poor risks for 
a subtotal gastrectomy, substantially patients advanced in years and 
others suffering from hypertensive cardiovascular disease, severe dia- 
betes or marked obesity. The majority of the patients were suffering 
from pain, two from recurring attacks of hematemesis, and two from 
the effects of an intractable obstruction. There was one death in this 
group. This patient, 68 years of age, was suffering from an alkalosis 
incident to a pyloric stenosis. A preliminary jejunostomy for jejunal 
alimentation was performed. Following this, when her condition had 
improved, a gastroenterostomy and infradiaphragmatic vagotomy was 
done. The jejunostomy tube was inadvertently removed four days after 
operation, and then, because of persistent vomiting due to recurring 
gastric atony, a second jejunostomy was done. She subsequently died 
of peritonitis. 











764 THE BULLETIN 








The effects of postoperative atony were not as marked as those 
in which vagotomy alone was done, and these difficulties lasted for a 
shorter period of time. Seventeen of the patients have remained well 
from six to twenty-four months, three have improved, one is too recent 
for evaluation, in two there has been no follow-up. There were two 
unsatisfactory results. A gastrojejunal ulceration developed in one 
patient eight months after operation, and in the other a year later. 
Both patients are being treated medically. 

Subtotal gastrectomy of the Billroth II type is still the procedure 
of choice in patients suffering from chronic duodenal ulcer in this 
clinic. However, if the mortality is to be kept low, all patients prior 
to operation must be adequately and carefully prepared. Many patients, 
especially those who are admitted to the surgical wards of a large 
metropolitan hospital suffering from the devitalizing effects of recurrent 
ulceration, are poor risks. Previous dieting, often with inadequate 
caloric and vitamin intake, and bouts of persistent vomiting, incident 
to pylorospasm, or stenosis, cause metabolic disturbances resulting in 
hypoproteinemia, inanition, avitaminosis, dehydration and often alka- 
losis. Severe hemorrhage or intermittent oozing of blood from an ero- 
sion or ulcer crater may induce an acute or chronic anemia with all 
its implications. These physical alterations and chemical imbalances 
militate against successful major surgical procedures. The complica- 
tions of an acute or chronic duodenal ulcer, aside from an acute per- 
foration, should be treated conservatively at first. We do not feel that 
even massive hemorrhage in patients over forty-five years of age 
necessarily is an indication for emergency surgery. It is true that 
occasionally patients bleed to death following conservative medical 
treatment. However, according to the statistics of Crohn and Lerner” 
the results of such therapy are far better than those obtained by radical 
emergency surgery. Undoubtedly blood and plasma may effectively 
increase the red blood count, raise the percentage of hemoglobin, 
elevate blood pressure and eliminate shock sufficiently so that these 
patients may be explored. But the impoverished and anemic tissues of 
the body are slow to recover from the dire effects of a pre-existing 
anoxemia. Tissue healing is impaired and pulmonary complications are 
frequent. Consequently the resultant operative mortality is high. In 
our experience better results are obtained by medical treatment in 
most acutely bleeding ulcers. Definitive surgery should be performed 
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at a later period, when most of these patients have recovered fully 
from the effects of their blood loss. 

Most patients suffering from chronic ulcer require adequate hydra- 
tion and restoration of the electrolytic imbalances by the parenteral 
administration of glucose and saline. Hypoproteinemia, if present, may 
be corrected by the ora! administration of a high protein diet. If this 
is impractical because of a pyloric stenosis, blood plasma, blood and 
amino acids may be given parenterally to elevate the lowered serum 
proteins. Patients with pyloric stenosis evidenced by marked gastric 
retention demand special attention. The vomiting has resulted in a loss of 
chlorides of the gastric juice which are reflected in the lowered chloride 
content of the blood, and a high COz combining power. Intravenous 
saline in adequate amounts will correct this alkalosis. In addition, hot 
gastric lavages will usually relieve the pylorosp2sm and often allay the 
local inflammatory reaction to such a degree that eventually gastro- 
duodenal continuity will be restored. If, in spite of these conservative 
measures, the gastric dilatation is unrelieved, and the alkalosis becomes 
increasingly severe, a preliminary jejunostomy for alimentation may 
be indicated."® 

Spinal anesthesia is selected because it provides excellent relaxation 
and exposure. Unfortunately it does not eliminate pulmonary com- 
plications which still contribute to the mortality and morbidity of 
gastric operations. In cases in which, because of technical difficulties 
or physical contraindications, a spinal puncture is impossible or un- 
desirable, cyclopropane supplemented by curare is preferred. 

The subtotal gastrectomy performed in our clinic is the Hofmeister 
modification of the Billroth II type, restoring gastrointestinal continuity 
by a terminolateral gastrojejunostomy, making the anastomosis anterio1 
to the colon instead of retrocolic. Postoperatively these patients are 
given parenteral fluids and blood if necessary. Fluids are given by 
mouth within twenty-four hours and most patients are allowed out 
of bed on the first or second postoperative day. The indwelling Levin 
tube is removed as soon as the return of gastric tone is evident. The 
mortality of this procedure has gradually been reduced,’ and in the 
last one hundred and ten cases, from October, 1945 to the present, 
there have been no deaths. 

Follow-up results have revealed instances of the dumping syndrome 
and recurrent pain and bleeding, symptoms attributable to gastrojejunal 
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Taste VI—GASTROJEJUNAL ULCERS 























Number and Predominant 
Type Symptom Surgical Procedure Results 
10 Following 4 pain 2 Supradiaphragmatic 1 Well—24 months 
Gastroen- 6 bleeding vagotomy 1 Recurrence—12 
terostomy months 
5 Infradiaphragmatic 5 Well—4 to 10 
vagotomy alone months 
3 Infradiaphragmatic 3 Well—7 to 9 
vagotomy plus sub- months 
total gastrectomy 
17 Following 10 pain 10 Supradiaphragmatic 4 Well—15 to 24 
Subtotal 5 bleeding vagotomy months 
Gastrectomy 2 Improved—24 
months 
(15 patients) *3 Recurrences—10 to 
13 months 
1 Death 
7 Infradiaphragmatic 4 Well—5 to 9 
vagotomy months 
*2 Recurrences— 
1 month 
1 Recent 














*See Case Histories Nos. I and II. 


ulceration. While 9 per cent of the patients in one series’* followed 
from five to ten years showed clinical evidence of gastrojejunal ulcera- 
tion, only 3 per cent required further surgery. Recurrences were 
noted especially in patients who usually had evidences of abundant 
free acid. Since December, 1945, infradiaphragmatic vagotomy has 
been added to subtotal gastrectomy in a series of patients. This has 
been done especially where the preoperative acidity has been high, and 
those in whom the clinical course had been marked by a tendency to 
hemorrhage, two categories of cases especially prone to subsequent 
gastrojejunal ulceration. A series of approximately fifty consecutive 
cases of duodenal ulcer in which a subtotal gastrectomy was done was 
compared with a contemporaneous series of fifty cases of duodenal 
ulcer in which a subtotal gastrectomy was combined with an infra- 
diaphragmatic vagotomy. There was no mortality in either group, and 
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there was slight difference in the postoperative morbidity. We therefore 
feel that vagotomy may be added without additional hazard. Whether 
a comparison of the follow-up results in these two series will reveal 
any differences in their future course, especially as far as the recurrence 
of gastrojejunal ulceration is concerned, only time will tell. 

Vagotomy has been used in the treatment of twenty-seven cases 
of gastrojejunal ulcers (Table VI). Ten were done for ulceration fol- 
lowing gastroenterostomy and seventeen were incident to subtotal gas- 
trectomy. The surgical procedures formerly used in these cases were 
extremely difficult technically. The operative mortality was high, espec- 
ially in the tertiary resection following secondary gastric resections, 
and even in the survivors, subsequent ulcerations were not infrequent. 
The immediate results of vagotomy in these cases were striking.’® The 
severe agonizing pain was almost instantly relieved. In the majority 
the free acid was materially reduced in quantity, or an anacidity was 
produced. The ulcers which were previously demonstrated by x-ray 
rapidly disappeared. The postoperative course was not complicated 
by any marked delay in gastric emptying. To date there is one case 
in which a recurrence of ulceration followed a supradiaphragmatic 
vagotomy for a jejuual ulcer after gastroenterostomy and there were 
three recurrences in from ten to fifteen months following vagotomy 
for jejunal ulcer following subtotal gastrectomy. In none of these 
cases was the postoperative insulin test negative. The history of two 
of these cases is briefly presented. 

Case 1: E.I., a 55 year old female, had had a subtotal gastrectomy 
for duodenal ulcer at another institution in May, 1945. A few months 
later she developed pain and bleeding. X-rays were positive for jejunal 
ulcer. In February, 1946, a transthoracic bilateral vagotomy was per- 
formed. Following this procedure, the ulcer disappeared as evidenced 
by X-ray taken two weeks after operation. The insulin test was positive. 
There was marked clinical improvement for six months. However, she 
began to have recurrent hemorrhages. In April, 1947, the patient was 
re-explored abdominally, a jejunal ulcer was found and an infradia- 
phragmatic vagotomy performed. The insulin test remained positive. 
The patient remained well for one month, at which time hemorrhage 
recurred. In November, 1947, a third abdominal exploration was per- 
formed and a large jejunal ulcer was removed. Further gastric resection 
was then done to such an extent that only a small portion of the 
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stomach remained. Postoperative histamine test revealed no free acid. 
The patient has since been well. 

Case 2: M.E., a 52 year old female, had had a subtotal gastrectomy 
for duodenal ulcer performed at another institution in December, 1945. 
Within a week after that operation, the patient had recurrence of pain 
which subsequently was proven by X-ray to be due to jejunal ulcer. 
In May, 1946, a transthoracic bilateral vagotomy was done. There was 
immediate and dramatic relief of pain. X-rays taken two weeks later 
showed marked diminution in the size of the ulcer. The postoperative 
insulin test was positive. However, five months later the pain recurred 
with such severity that exploration was necessary. Accordingly in June, 
1947, laparotomy was performed and a large jejunal ulcer was found. 
A right posterior vagus nerve trunk was found and excised. The left 
anterior was represented only by a few fibrous strands which were 
divided. There was no relief following this operation. The insulin test 
remained positive and X-rays taken four months later again demon- 
strated the jejunal ulcer. The pain was intractable and a third abdom- 
inal exploration was performed in November, 1947, at which time a 
large jejunal ulcer and an additional portion of the stomach were re- 
sected. Postoperatively, free acid was present with the histamine test 
despite an extremely high gastrié resection. The patient has been well 
since this last operation. 

It will be noted in both these cases, following supradiaphragmatic 
vagotomy the ulcers disappeared by x-ray and patients were well 
clinically for a short period. Following an infradiaphragmatic vagotomy 
at a later date the same sequence of events occured, only the interval 
of well-being was of shorter duration. In these two cases great care 
was taken to divide all vestiges of the vagus nerve, at first above, and 
then later below the diaphragm. Yet in spite of this the insulin test 
remained positive. It would seem reasonable from this evidence to 
assume that vagal nerve fibers are transmitted by channels other than 
those grossly visible anatomically, i.e., either through the wall of the 
esophagus to the plexuses of Meissner and Auerbach in the stomach, 
or possibly by parasympathetic fibers in the gastric sympathetic nerves. 
Because of these recurrences following vagotomy we now feel that 
patients suffering from jejunal ulcer following gastroenterostomy, pro- 
vided that they are good operative risks, should be subjected to radical 
surgery in which the gastroenteric stoma should be disengaged, the 
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jejunal ulcer excised, and a high gastric resection should be done com- 
bined with an infradiaphragmatic vagotomy. If practical, in recurrent 
ulceration following subtotal gastrectomy, an abdominal exploration 
should be done, a resection of the ulcer performed, and as much of 
the gastric mucous membrane resected as is possible, combined with 
infradiaphragmatic vagotomy. If these patients are in poor physical 
condition, an infradiaphragmatic vagotomy as a sole procedure should 
be tried. 

It will be noted that there was only one case of gastric ulcer treated 
by vagotomy (Table II). While there may be no unanimity of opinion 
as to the surgical treatment of duodenal ulcer, the question of surgery 
in gastric ulcer no longer presents a problem. It is almost universally 
agreed now that subtotal gastrectomy is indicated in most of these 
cases. The differentiation between benign and malignant ulcers of the 
stomach may offer great difficulties. The fact that the ulcer grows 
smaller as evidenced by x-ray examination following a course of medi- 
cal therapy does not necessarily mean that the lesion is benign. While 
it is true that a benign ulcer rarely undergoes malignant transformation, 
it does occasionally occur. Gastroscopic examination has been of in- 
estimable value in distinguishing between benign and malignant ulcers, 
but it has not entirely eliminated this diagnostic error. Even many 
excised gastric ulcers which according to all criteria were considered 
to be grossly benign have been proven malignant by subsequent path- 
ologic examination. If all these factors were borne in mind, there should 
be less hesitancy on the part of the profession in subjecting gastric 
ulcers to radical surgery. The results of subtotal gastrectomy for these 
lesions have been excellent, and inasmuch as most of the cases develop 
a postoperative anacidity, recurrent gastric or jejunal ulcer is ex- 
tremely rare. In the past nine years, in a series of consecutive cases of 
gastric ulcer in which subtotal gastrectomy was the only procedure 
which was performed, the mortality was reduced to 6.5 per cent.” 
This reduction was due to the fact that cases with hemorrhages were 
rarely operated upon during the acute phase and that ulcers high on 
the lesser curvature, juxtaesophageal, were not excised. There was 
only one case operated upon during an acute episode of hemorrhage. 
In nine cases in which the ulcer was so close to the region of the 
esophagus that in order to remove it a total gastrectomy may have been 
necessary, a “palliative” gastric resection was done. In this procedure 
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the ulcer is left in situ, provided that examination of the lesion and a 
frozen section if necessary determines its benignity. The stomach 
distal to the lesion is then removed and gastrointestinal continuity is 
restored. The gastric ulcer subsequently disappears according to roent- 
gen and gastroscopic examination, and the patients have remained 
well for years. 

We therefore feel that because of the excellent results produced by 
gastric resection, vagotomy has no place in the therapy of gastric ulcer. 


SUMMARY AND CONCLUSIONS 


1. Vagotomy as a sole procedure has been abandoned in the treat- 
ment of unobstructed duodenal ulcer as a result of our experiences in 
a series of twenty-one cases, because seven of them required further 
surgery, two for recurrent duodenal ulcer, and five for gastric dilatation 
and atony. The completeness of the division of the vagi as evidenced 
by the insulin test bears no relationship to the clinical results. 

2. The addition of gastroenterostomy to vagotomy seems to have 
eliminated the undesirable effects of gastric atony in twenty-six cases 
of duodenal ulcer in which it was performed. Whether the incidence 
of gastrojejunal ulceration will be lessened by the combination of 
vagotomy and gastroenterostomy, as compared to gastroenterostomy 
alone, only long range follow-up studies will determine. 

3. Gastroenterostomy combined with bilateral infradiaphragmatic 
vagotomy is the preferred procedure in cases of duodenal ulcer un- 
suitable for subtotal gastrectomy. 

4. Subtotal gastrectomy still remains the operation of choice in 
duodenal ulcer. It has been combined with infradiaphragmatic vag- 
otomy in a series of patients whose pre-operative acidity was high, and 
who had a tendency to bleed. There has been no increase in the operative 
mortality and a slight increase in the postoperative morbidity attributable 
to the added vagotomy. Whether the incidence of recurrent gastrojeju- 
nal ulceration will be diminished remains a subject for further study. 

5. The immediate results of vagotomy in the treatment of gastro- 
jejunal ulceration following gastroenterostomy and subtotal gastrec- 
tomy have been excellent. Subsequent follow-up has revealed recurrent 
ulceration in some cases. In patients considered to be good operative 
risks, a subtotal gastrectomy with infradiaphragmatic vagotomy 1s 
preferable to vagotomy alone for gastrojejunal ulceration following 








Surgical Treatment of Gastric Ulcer 





77% 








gastroenterostomy. In gastrojejunal ulceration following subtotal gas- 
trectomy, wherever possible resection of the ulcer and further gastric 
resection combined with infradiaphragmatic vagotomy would seem 
preferable to the severance of the vagus nerves alone. 

6. Vagotomy is not indicated in the treatment of gastric ulcer. 
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THE HISTORY OF NEUROLOGY 
IN THE LAST ONE HUNDRED YEARS* 


Henry R. Viets 
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@SeseseseseSeUruRoLoGY may be considered from differing viewpoints, 

4] for in its broadest aspects neuroanatomy, neurophysiol- 
N i ogy, neuropathology, neurosurgery and clinical neurol- 

7] ogy are integral parts of the larger concept. One might, 
rt n) with some justification, even include psychiatry, a 
disease of the nervous system, and therefore within the dictionary 
definition of neurology as “the scientific study or knowledge of the 
anatomy, functions, and diseases of the nerves and the nervous system.” 
But such an encyclopedic designation reverts to the late seventeenth 
century and is not applicable to the nineteenth, when specialization 
was beginning and the neurologist was no longer primarily concerned 
with anatomy and physiology, his main efforts being directed to dis- 
ease and injury as they affected the nervous system of man. The term 
neurologist indeed dates from 1832, the year that Romberg introduced 
the work of Sir Charles Bell to his Berlin audience. By circumscribing 
its field of activity neurology did not by any means lose contact with 
anatomy or physiology. The best in modern neurology has developed 
hand in hand with the basic sciences as witnessed by the work of Cajal 
and Sherrington in the laboratories, Charcot and Cushing in the clinic. 
Thus, although we should not delimit our subject in general, time only 
permits a brief review of the clinical aspects of neurology in the last 
one hundred years and a survey of the leaders who made the most sig- 
nificant contributions. Should you desire to go further you will find 
that other and more able hands have penetrated deeply into the subject 
of the growth of our specialty. I refer to the well-documented “History 
of Neurology,” by Fielding H. Garrison;? “Fifty Years of American 
Neurology,” by Smith Ely Jelliffe;* the “Introduction to the History 
of Neurology,” by Israel S. Wechsler* and the many important papers 





Presented before the Section on Neurology and Psychiatry, New York Academy of Medicine, 
March 11, 1947. 
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in the Foundation Volume Published for the Staff, to commemorate 
the Opening of the Montreal Neurological Institute, of McGill Uni- 
versity, 1936.° 

Moritz Heinrich Romberg (1795-1873): The growth of clinical 
neurology as a specialty is almost exactly one hundred years old for 
Romberg was the first physician to give particular attention to the 
structural diseases of the nervous system, and neurology as we know 
it today, in practice and in the clinic, developed only after he pub- 
lished the first edition of his Lehrbuch der Nervenkrankheiten,® the 
first volume in 1840 and a final one in 1846. The book, unique in con- 
tent, soon passed into a second and later a third edition. 

Born in 1795, Romberg had completed his usual medical studies at 
the age of 22 when he selected the study of the diseases of the nervous 
system as the object of his life and the goal of his researches. He was 
much influenced by Englisk authors and one of his first duties as a 
young man was to translate into German’ a book by the London 
anatomist, Andrew Marshal, on The Morbid Anatomy of the Brain, in 
Mania and Hydrophobia.® Marshal, born in Scotland, had become a 
pupil of William Hunter in Great Windmill Street, London, where 
John Hunter was also lecturing on surgery. He practiced medicine in 
London and lectured on anatomy. The book that Romberg chose to 
translate was published in 1815, two years after Marshal’s death, edited 
by Dr. Sawrey, his former assistant lecturer. Marshal’s chief activities 
were concerned with his school of anatomy in the Thavies Inn in 
London and in the practice of medicine. Marshal described the gross 
appearance of the brains of patients who had died of mania at the 
Bethlem Hospital and proved to his own satisfaction that the structure 
of the brain was always grossly altered, due, in his opinion, to defective 
circulation. He found fluid in the cerebral ventricles and erroneously 
interpreted this as a sign of disease. The book does not seem to be of 
any considerable importance at the present time but perhaps it stirred 
the young Romberg on to better things and, at least, it introduced him 
to contemporary English neuroanatomy and neuropathology. He was 
thus led to the work of Sir Charles Bell who became his guide in 
neurological research. 

Of more importance, therefore was his translation of Bell’s The 
Nervous System of the Human Body, which had appeared in London 
in 1830 and was promptly put into German by Romberg in 1832, with 
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the fine plate showing the trigeminal, facial and vagus nerves.’ This 
was a much more noteworthy contribution than the book by Marshal, 
for it brought to the German-speaking world one of the great land- 
marks in neurology. Romberg was conscious of this for he states, “the 
researches of Sir Charles Bell fill me with enthusiasm, and in 1831 I 
translated his great work and made known to my professional brethren 
in Germany his investigations which will ever serve as models of scien- 
tific inquiry.” In this book Bell demonstrated the motor and sensory 
character of the trigeminal nerve and separated it from the facial nerve 
with which it had previously been confused. 

The value of Romberg’s translations and his demonstrated interest 
in diseases of the nervous system was soon recognized and he was in- 
vited to lecture on neurology at the University of Berlin as early as 
1834. In 1840 he was appointed director of the wards of the University 
Hospital and there he began his studies of patients, observations that 
were recorded in various editions of his famous textbook, then in the 
course of preparation. 

The discovery of the motor function of the anterior root by Sir 
Charles Bell in 1811, the elucidation, with experimental proof, of the 
functions of both the anterior and posterior roots by Magendie in 1822 
and the acceptance of the difference between sensory and motor nerves 
by Bell in 1826, led to a division of Romberg’s textbook into two 
sections, one on sensation and the other on motion. In the sensory 
section there are excellent descriptions of neuritis, causalgia, neuromas, 
facial neuralgia, ciliary neuralgia, sciatica, and many other conditions 
which we recognize today, each clearly illustrated by case histories 
and with full references to the literature. The section on motor disease 
is largely given over to a description of muscular spasm, particularly 
those concerned with breathing and talking. The space given to this 
would seem inordinately large according to present day standards. Later 
in the same volume are found descriptions of chorea, tetanus, epilepsy, 
facial paralysis, and finally tabes dorsalis, with a note on the famous 
sign which goes by Romberg’s name. Romberg does not clearly differ- 
entiate spinal from peripheral nerve disease and classified lead poisoning 
among the diseases of the spine. There are various examples of intrinsic 
degenerative disease of the spinal cord but the differentiation of these 
was left for others. 

Romberg’s description of tabes dorsalis discloses his great power of 
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observation. For example, the sensory alterations in tabes dorsalis are 
thus recorded: “The feet feel numb standing, walking, or lying down 
and the patient has the sensation as if they were covered with fur. 
The resistance of the ground is not felt as usual; its cohesion seems 
diminished and the patient has the sensation as if the sole of his foot 
were in contact with wool, soft sand or a platter filled with water. 
The rider no longer feels the resistance of the stirrup and has the strap 
put up a hole or two.” This was no theorizing. Romberg was actually 
talking in terms of patients he had examined and for the first time in 
a consecutive orderly manner under the covers of one book we begin 
to get a clear picture of clinical neurology. 

The text of Romberg’s book was not translated into English as 
rapidly as Romberg had translated Bell’s treatise in German, for it 
was not until after the second German edition of 1851 that an English 
edition was issued in London in 1853.” The rendition, however, was 
excellent and the volumes had a wide influence not only in Great 
Britain, but also in America. 

The original idea for the book came from Romberg’s admired 
predecessor, Sir Charles Bell, who wrote, in 1811: “I fear it will be a 
long time before combined efforts will enable a medical author to 
arrange and accurately describe the diseases of the nervous system. The 
position we at present occupy is but a very inferior one.” Romberg 
did not forget these words, and by 1840 the first part of his book was 
ready for the press. The text was based on physiological principles, 
for Romberg examined the literature of his day with great complete- 
ness. He collected and incorporated the scattered reports on experi- 
mental investigations into his precise clinical pictures of neurologic 
diseases. 

Romberg’s fame not only rests on his textbooks but on his superb 
definition of the clinical aspects of tabes dorsalis and his brilliant path- 
ological surmise, based on direct observations, “that the posterior sen- 
sory roots are occasionally alone affected in conjunction with the 
posterior of the spinal cord, the anterior motor column and nerve re- 
taining their normal structure.” Although many of the clinical symp- 
toms had been noted by others, Romberg, using the observations of 
others and those of his own, wrote the classical description of the 
disease. For this he deserves enduring fame. 

Duchenne de Boulogne (1806-1875): Guillaume-Benjamin-Amant 
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Duchenne, the strangest figure that ever entered the field of neurology, 
labored under a great disadvantage, for he cared little for book knowl- 
edge and knew nothing in his early and most productive days of the 
work of Romberg and his other contemporaries. He therefore started 
his clinical career by himself and continued as a solitary investigator 
during his entire life. Such isolation might be considered a handicap 
to an ordinary man, but Duchenne was far from orthodox. The results 
of his solitary studies were so outstanding that we may agree with 
Joseph Collins’ clever characterization: he found neurology “a sprawl- 
ing infant of unknown parentage which he succored to a lusty youth.”™ 

Duchenne, a strong fisherman type from Boulogne, had no hospital 
appointment in Paris and sought none. Typically a man devoted to 
bedside observations, he never expended his energies on lecturing. 
Duchenne had no special talent for the pursuit of morbid histology, 
although he was one of the first to use photography as a means of 
preserving microscopic pictures. Going from hospital to hospital, ever 
talking to and examining patients, this persistent investigator even fol- 
lowed patients into their homes. At first he was received with con- 
siderable skepticism by the medical profession of Paris but slowly his 
reputation and his superiority in clinical observation was soon widely 
accepted. Duchenne finally became known as an honest, hard working 
original discoverer, a skillful professional man and a kind-hearted 
benevolent gentleman.” 

Duchenne’s first book of importance, published in 1855, was De 
Pélectrisation localisée.“ There was a second edition in 1861 and a 
third in 1872. His clinical observations were not only published in the 
medical journals of the day but gradually added to the various editions 
of his book on electrotherapy. The first edition contained almost no 
clinical observations but when the third was published in 1872 the 
bulk of the clinical work of Duchenne was incorporated into this work. 
All editions contain his work on electrical stimulation of the muscle, 
the elucidation of the mechanism of facial expression and the complete 
review of muscular function as depicted by stimulation of the muscle 
itself. The third edition of this book is the one most useful to the clinic- 
ian. The first part reached England in 1870 before the German army 
had entered Paris. This was promptly translated** and came out before 
the third French edition. The clinical works, contained in the second 
part, were not issued in English until 1883.” 
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Duchenne’s contribution to neurology is signalized by his clinical 
descriptions of progressive muscular atrophy, poliomyelitis, tabes dor- 
salis, glossolabiolaryngeal paralysis and pseudo-hypertrophic paralysis. 
These observations cannot be said to be entirely original with Duchenne 
but their value lies in the fact that Duchenne put together into clinical 
entities the various aspects of the diseases under consideration. This 
is particularly true in tabes, which he called progressive locomotor 
ataxia, thus improving the somewhat unfortunate name, tabes dorsalis, 
given to it by Romberg. Duchenne added to Romberg’s description of 
the symptoms; indeed he made his word picture so complete that hardly 
anything has been added to it since his day except the joint and bone 
manifestations, the trophic disturbances and, of course, the absence of 
the deep reflexes and the pupillary abnormalities. These were supplied 
at a later period by Charcot, by Westphal and by Argyll-Robertson. 
Duchenne, moreover, described some of the earliest symptoms of the 
disease. There was always some doubt in his mind whether the disease 
as noted by him was the same as the advanced tabes dorsalis described 
by Romberg. 

Duchenne also described fully and accurately the symptoms and 
signs of progressive muscular atrophy. He studied the pathology of 
the atrophic muscles, pointing out the fatty changes that he thought 
characteristic of the most common form. He also noticed the atrophy 
of the cells in the anterior horn but he was never sure whether the cord 
lesions were primary or secondary. It was left to Charcot, with his 
better apparatus, to solve this problem. Of more importance is Du- 
chenne’s fine demonstration of the atrophy of the anterior horn in 
poliomyelitis. He parallelled his observational studies in the hospital 
with pathological studies of the spinal cord tissue. 

These are Duchenne’s chief contributions to neurology but he made 
lesser additions, particularly in his clinical descriptions of diphtheritic 
paralysis, the hysterical states, contractures of the diaphragm and peri- 
pheral nerve injuries. He studied the mechanism of expression by 
electrical stimulation of muscles and developed ingenious prosthetic 
devices for injured hands. 

Duchenne, by constant probing at the bedside for thirty years, 
described clearly for the first time a number of important neurological. 
diseases. We are all indebted to this extraordinary man whose devotion 
to neurology should never be forgotten. He, even more than Romberg, 
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stimulated the development of our specialty, for he initiated the great 
school of French neurology on which so many of our present concepts 
of neurological diseases are based.’* Without his two great friends in 
Paris, Trousseau and Charcot, however, much of Duchenne’s work 
would never have reached publication, for he was absentminded and 
inarticulate in the public expression of his ideas. Charcot, one of the 
most eminent practicing physicians of his time and a greater neurologist 
than Duchenne, was not, however, unmindful of Duchenne’s accom- 
plishments and was ever ready to help him make his discoveries known. 

Jean-Martin Charcot (1825-1893): The greatest neurologist of all 
time, Charcot’s name will always be associated with his old hospital in 
Paris, the Salpétriére. The hospital got its queer name from the fact 
that it once served as an arsenal and thus became a center for the 
storage of saltpeter, the essential ingredient of gunpowder. Sometime 
in the 17th Century it was converted into an asylum for old women 
and later, after Pinel’s time, into a hospital for the mentally disturbed, 
epileptics and patients with a wide variety of nervous diseases. To this 
hospital in 1848 came the young Charcot as a medical student, the son 
of a professional carriage builder who had considerable artistic talent, 
an inheritance that became well marked in his famous son. As a boy 
the young Charcot had become proficient in at least three languages 
besides French: English, Italian and Dutch. After four years of intern- 
ship at the Salpétriére, Charcot practiced medicine for a few years 
before returning in 1862 to his old hospital as one of the chiefs of the 
medical service. His early work, indeed, was in general medicine, studies 
on gout, rheumatism, diseases of the heart, lungs, liver and kidneys and 
particularly the delineation of the pathological condition associated 
with old age. One of his first concerns was to establish a pathology 
laboratory at the Salpétriére. From a single small room granted him for 
this purpose came some of the greatest discoveries ever made in neuro- 
pathology. Charcot began at the very onset of his career, unlike his 
friend Duchenne, to examine the tissues of the nervous system. His 
elucidation of the morbid changes associated with the clinical states 
that he saw in the wards, proceeded in rapid succession. He demon- 
strated the changes in the anterior horn cell in poliomyelitis, already 
noted by Duchenne, and in progressive muscular atrophy; then came 
the studies on miliary aneurysm and the role it played in the causation 
of cerebral hemorrhage and finally his work on cerebral hemorrhage 
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itself and softening of the brain. In addition, he delineated clinical as- 
pects of tabes dorsalis improving greatly on the descriptions of his 
predecessors and for the first time, described the gastric crises and the 
arthropies. There followed a long and detailed study on tremors in 
which he dissociated the tremor of paralysis agitans from that of mul- 
tiple sclerosis and put tremor, which had hitherto been regarded as a 
disease, into the status of a symptom. He demonstrated the plaques in 
multiple sclerosis and clearly set forth the clinical aspects of this disease. 
Charcot described accurately the pathological changes in the spinal 
cord in amyotrophic lateral sclerosis and indicated the chief symptoms 
in the peroneal type of muscular atrophy. His crowning achievement 
in neuropathology was his studies in cerebral localization. Basing his 
work on the animal experiments of Hitzig in Germany and those of 
Ferrier in England, Charcot delineated the pre-rolandic cortex, the 
internal capsule and particularly the blood supply of the capsule itself. 

Such were the fundamental studies that came out of the pathology 
laboratory established at the Salpétriére in 1862. His name is remem- 
bered in the artery of Charcot, Charcot’s disease, amyotrophic lateral 
sclerosis and the changes in the joints in tabes dorsalis. Although his 
reputation as a teacher in part is associated with his demonstrations of 
the psychoneuroses, from the point of view of neurology, he must be 
considered as the greatest contributor to our knowledge of structural 
disease of the nervous system. Charcot was a man of great personal 
charm, an ardent student of literature, an artist of distinction, a man 
of great intelligence and industry. He was, indeeed, the founder of 
modern neurology and his studies in cerebral localization led directly 
to the development of neurosurgery. 

Many memoirs have been written about Charcot. One of the best, 
based on personal observations, is by Allen Starr, read before the New 
York Neurological Society the year of Charcot’s death, 1893.17 A more 
extensive and critical account was given by F. H. Garrison at the time 
of the Charcot Centenary in 1925.78 

John Hughlings Jackson (1835-1911): Like Duchenne, Hughlings 
Jackson was a clinical neurologist. Never an experimentalist, he sought 
his facts in the patient and integrated those facts into broad concepts 
of disease. He allowed the experiments to be made by nature and 
studied their results on the nervous system of man. The son of a 
Yorkshire farmer, Jackson qualified as a physician in 1866 at the St. 
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Bartholomew’s Hospital in London about the time that Charcot was 
finishing his internship at the Salpétriére in Paris. He almost decided 
to go into philosophy but Jonathan Hutchinson persuaded him to 
come up to London from York, where he had settled after qualifying 
as a physician. His chief hospitals in London were Queen Square and 
the Moorfields Eye Hospital. It was at the latter institution that he first 
became interested in the ocular changes associated with disease of the 
nervous system and he introduced the ophthalmoscope to neurology. 
His methods of work were something like those of Duchenne. He made 
careful observations, tabulated all the facts, put them into their proper 
perspective, but finally went further than Duchenne in the generaliza- 
tion of principles. He wrote over three hundred papers that covered 
an enormous field of reports of individual cases, pathological investiga- 
tions and physiological studies. A philosophical trend is evident in 
most of his papers; some are dull and ponderous, but the facts are clear 
and from them are built up reasoned principles based on sound logic. 

Jackson contributed three important concepts to neurological 
thought: the type of epilepsy that goes by his name, his theory of 
aphasia and his doctrine levels of function of the nervous system. 

His studies on epilepsy began early in his career, about 1865, and 
continued into the twentieth century. The conception of focal seizures 
came to Jackson slowly and was not published in its full form until 
1874-76. In his studies on speech defects he recognized the previous 
work of Broca on localization. His chief contribution to the complex 
question of aphasia was his insistence that mental images may be un- 
affected in the majority of cases.'® Later in his life Jackson developed 
his hypothesis of “levels” (spino-medullary, cortical and prefrontal), 
based on the observation that the evolution of the nervous system is 
from the simple to the complex. In nervous diseases the opposite is 
seen, for the highest and most complex functions are often the first to 
disappear, leaving the simple and lower level functions in evidence. As 
a corollary to this, Jackson established that negative or destructive 
lesions do not produce positive symptoms; these are the outcome of the 
action of normal structures, acting without the control or restraint of 
the more highly developed structures of the higher levels.*° 

Much of his work, owing to the language in which it is written 
with a heavy philosophical tinge, was lost to his contemporaries. But, 
as Sherrington wrote: “Compact in Hughlings Jackson was a fine vein 
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of pithy thought and phrase. Among its memorable examples stands 
that figure of the nerve centres as rising in three tiers or levels. It gained 
common usage, and is witness to its author not least in the tacit and 
complete assurance that neural organization and coordination are in- 
separably one.””** 

Some of Jackson’s most important contributions appeared in obscure 
medical journals and it was not until his papers were collected and 
analyzed that his real contributions were incorporated into neurological 
thoughts.” He stimulated a brilliant group of students; among them 
may be mentioned Henry Head, Gordon Holmes, James Collier, Kin- 
nier Wilson, Edwin Bramwell, Risien Russel, James Taylor and others, 
all familiar to neurologists of the present generation. 

Wilhelm Heimrich Erb (1840-1921): Quite different from Hugh- 
lings Jackson or Charcot was the most brilliant clinical neurologist of 
the latter part of the nineteenth century, Wilhelm Erb. Born in 1840, 
the son of an obscure woodsman, Erb began his medical studies at 
Heidelberg where he became a serious hard working student, first in 
the field of pathology and internal medicine and later in clinical neurol- 
ogy. It was Friedreich in 1867 who gave him the stimulus to become 
a neurologist and his first work was on the pathology of peripheral 
paralysis, a subject that remained of greatest interest to him throughout 
his life. Within ten years he had published two important books, one 
on the diseases of the peripheral nerves and another on diseases of the 
spinal cord and medulla. Stimulated by the work of Duchenne, he 
became interested in the diagnostic and therapeutic aspects of electric- 
ity, and described the reaction of degeneration that now goes by his 
name. His work in this field resulted in a book on Electrotherapy, 
published in 1882. He was carried too far into this aspect of neurology 
but he made greater and more fundamental contributions in his study 
of the muscular atrophies and dystrophies, defined myasthenia gravis 
and the juvenile form of progressive muscular atrophy. He was quick 
to recognize the relationship between tabes dorsalis and syphilis, point- 
ing this out to Nonne, who was his assistant, as early as 1885, twenty 
years before the discovery of Schaudinn and Wassermann. Erb, with 
Schultze, founded the Deutsche Zeitschrift fiir Nervenheilkunde in 
1891 and became the first president of the German Neurological 
Association. 

Perhaps his greatest gift to neurology was in the field of teaching, 
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for it is to Erb we owe the development of an orderly and systematic 
manner of examination, so fundamental to diagnosis. He pointed out, 
too, the importance of the changes in the reflexes as a sign of disease. 
He succeeded, moreover, in making neurological instruction an integral 
part of the medical curriculum at Heidelberg.** 


* * * * 


On this occasion we have thus considered only five figures, Rom- 
berg, Duchenne, Charcot, Jackson and Erb, in our review of neurology 
of the last one hundred years. These men influenced neurology the 
most, but no one would minimize the impact of neurological thought 
of their colleagues and pupils—Trousseau, Marie, Dejerine, Babinski and 
Guillain; Goldflam, Striimpell and Oppenheim; Allbutt, Gowers, Head, 
Holmes and Horsley; W. A. Hammond, Weir Mitchell, Keen, Dercum, 
Sachs, Putnam, Dana, Cushing and Jelliffe. Nor can we overlook the 
influence of Bernard, Pavlov and Sherrington in physiology; Nissl, 
Alzheimer, Golgi and Cajal in neuroanatomy; Quincke, Réntgen, Ehr- 
lich, Cannon, Langley, von Economo, Dandy, Berger, Ayer, Thomsen, 
Froin, Forestier, and a host of others who make our daily hospital and 
consulting room life possible. The advance of knowledge in neurology, 
as in other disciplines, is mainly the result of individual effort. Great 
discoveries often are arrived at under conditions far from ideal. Char- 
cot’s little room for pathological study, Oppenheim’s small desk where 
he wrote the greatest of neurological textbooks and Duchenne’s dreary 
ward visits were the starting points of momentous advancements. May 
we take notice and so do our daily tasks, under whatever environment 
that God put us, so that we may be worthy successors to our forebears, 
a few of whose names have served to inspire us on this centennial 
anniversary. 
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RECENT ADVANCES IN OUR KNOWLEDGE 
OF THE CONTAGIOUS DISEASES 
OF CHILDHOOD* 


Murray H. Bass 


Consulting Pediatrician, Mount Sinai Hospital 
Associate Clinical Professor of Pediatrics, Columbia University 


GseseseseseseduR entire attitude toward contagious diseases is under- 
going radical change. The advent of prophylactic injec- 
O tions was the first factor that influenced us. Next came 
the specific antisera used in treating disease and finally 
mesesesesesesy the discovery of chemotherapy, the antibiotics and the 
fractionization of plasma. These completely revolutionized our therapy. 
The result of all these discoveries has been to rob the contagious diseases 
in great measure of the terror in which they were formerly held. It is 
my purpose today to review briefly these advances in our knowledge 
of the common contagious diseases which have made possible such a 
revolutionary attitude toward their treatment. I shall take up in order, 
the newer developments in our understanding of scarlet fever, pertussis, 
mumps, rubella and measles. 


SCARLET FEVER 


Our first important advance in our handling of scarlet fever was 
the discovery of the Dick test and scarlet fever antitoxin. With the 
help of the test and the possibility of conferring passive immunity, a 
great step forward was made. The use of repeated injections of toxin 
to produce active immunity is known to you all. The great difficulty 
in the use of the antitoxin for therapeutic purposes was the frequency 
with which we encountered severe serum reactions. These unpleasant 
and sometimes dangerous sequelae made most of us hesitate to use anti- 
toxin except in the severe cases. Along about this time it was found that 
convalescent human serum was of great value although in the laboratory 
it was shown to be devoid of high antibody content. Most of you will 
recall the Convalescent Serum Center established at the Willard Parker 
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Hospital when human serum was obtainable both for measles and scarlet 
fever. I myself had great faith in the convalescent scarlet serum and 
saw some very brilliant results with its use. Its great value was that it 
could be administered intravenously without reactions. With the advent 
of the sulfa drugs, another potent weapon was put at our disposal. At 
the same time serologists and chemists refined the scarlet antitoxin so 
that after its injection, severe reactions were much less likely to occur. 
The next development was the discovery of penicillin which proved 
so useful in streptococcus disease and last came the discovery of the 
high content of antibody in the gamma globulin of human blood and 
its availability as a result of the collection of enormous amounts of 
blood during the war. This series of discoveries is an imposing one and 
as you know, has completely changed our attitude toward scarlet fever 
and its complications. One of the results has been that human conva- 
lescent serum is no longer obtainable here in New York since it was 
considered unnecessary in view of the many other substances now at 
our command. 

A comprehensive and as yet unpublished series of cases has been 
studied by John Landon’ of this city. He has compared the results ob- 
tained by treating scarlet fever with antitoxin, with penicillin and with 
gamma globulin. In two papers which are about to appear in print, his 
results show that gamma globulin given early in the disease in doses of 
40-60 cc. is the most effective of these remedies in the prevention of 
early and late complications of scarlet fever. He also emphasizes what 
I believe is a very important fact. It has been customary in mild cases 
of the disease to use only symptomatic treatment, reserving specific 
therapy such as antitoxin, penicillin or globulin for the moderately or 
very severe cases. From follow-up investigations it appears that this is 
not the proper way to handle this disease, since in the mild cases treated 
symptomatically, sequelae were not uncommon, whereas, when the 
mild cases were given specific treatment, sequelae were prevented. From 
Landon’s results it would seem advisable, then, to use either penicillin 
or antitoxin, or globulin, if available, for every case of scarlet fever. 


PERTUSSIS 


To the layman whooping cough is a disease to be dreaded because 
of its long duration and the great discomfort suffered by the patient. The 
average physician thinks of it in more or less the same manner. It is, how- 
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ever, an extremely serious disease, especially as regards those attacked 
during infancy. The realization of this fact may be brought home to 
the physician in two ways, first, by a survey of the vital statistics pub- 
lished by the government and second, by being connected either as a 
resident or an attending physician in a whooping cough ward of a 
large contagious disease hospital. As we shall see, pertussis is being 
robbed of some of its terrors by recent advances in therapy, but unless 
the greatest care is taken, the mortality among infants is still high. 
About thirty years ago, before we had vaccines, serums, chemotherapy 
or antibiotics, | was connected with the Willard Parker Hospital and 
can remember the feeling of despair and almost horror when it became 
my turn to take charge of the whooping cough ward. Here young in- 
fants would be admitted with pneumonia, or would acquire pneumonia 
in the hospital, when a fatal outcome was almost a certainty. As we will 
see, this mortality and morbidity have been tremendously reduced by 
advances in our knowledge of the diagnosis, prophylaxis and therapy 
of this disease. Let us first take up the question of diagnosis. 

Until a few years ago, there was still doubt as to the actual etiology 
of pertussis, but it is now well-established that the bacillus discovered 
by Bordet and Gengou, and now known as Hemophilus pertussis is the 
etiological agent. The presence of this organism in the respiratory secre- 
tion of a coughing child should settle the diagnosis. The culture may 
be made by swabbing the nasopharynx or by a cough plate. A marked 
lymphocytosis, at times accompanied by hyperleukocytosis, may also 
prove valuable. However, as you know, both these tests may fail us, 
and the diagnosis must then be made on clinical grounds. 

For a number of years work has been in progress on skin tests for 
pertussis, various fractions of the bacilli or their products having been 
used, but until quite recently the results have not been satisfactory. 
About a year ago, however, two articles appeared from Philadelphia, 
which give a very promising outlook. In December 1946 under the 
title of “Institutional experiences with the pertussis agglutinogen as 
skin test reagent,” Felton and Flosdorf? report on a test which they 
have used for eight years. They studied its use in institutions. All sec- 
ondary cases of whooping cough occurred in children whose skin tests 
indicated susceptibility or weak immunity. They also demonstrated the 
value of the test as a “recall” dose, i.e., a “booster,” as shown by the 
small number of cases following testing of the entire institution popu- 
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lation. In one institution in which one case of whooping cough ap- 
peared, all secondary cases occurred in children who had negative skin 
tests. The test substance has been improved, as reported in the same 
journal where Felton, Smolens and Mudd? describe the clinical stand- 
ardization of the reagent. It is an acid extracted agglutinogen of phase 
I Hemophilus pertussis which was found to be more potent and to 
give a more clear-cut reaction which could be read after twenty-four 
hours. To quote the authors, “The use of agglutinogen has a definite 
place as a public health measure in periodic examinations of young chil- 
dren. The duration of primary immunization may be determined while 
the antigenicity of agglutinogen produces a prompt recall of any ex- 
isting antibacterial immunity.” Sauer and Markley* tested the immunity 
to pertussis by the Flosdorf test, comparing it with complement fixa- 
tion in a group of about 300 children. They found the skin test positive 
in 85 per cent compared with 71 per cent positive complement fixation 
tests. Thus the skin test may reveal a lower degree of immunity than 
the 3 or 4 plus complement fixation test. The authors suggest that a 
stimulating dose of vaccine is indicated when the skin test shows an in- 
duration of 10 mm. or less. If these results are corroborated and we 
possess a simple reliable skin test for determining susceptibility to per- 
tussis, it will go a long way to help us in our fight against this disease. 
The prophylaxis of whooping cough is another subject which has 
gone through many changes in the past decade. It is still not completely 
settled. If the skin test just mentioned is reliable, we will at least have 
a definite measure of the presence or absence of immunity after vaccina- 
tion. Until now investigators have used the complement fixation test, 
the opsonophagic index and the agglutinin titer. The last has been 
most often employed. In February 1947 DeGara and Mayer’ reported 
on the agglutinative reaction for Hemophilus pertussis following 
whooping cough and following immunization. The reaction was found 
to be positive in 34 per cent of children who had had pertussis. Follow- 
ing prophylaxis with vaccine, agglutinins were found in 93 per cent— 
some of the determinations being made as long as nine years after the 
injections. Stimulating doses of vaccine evoked a marked rise in agglu- 
tinins in 97 per cent of the cases. On the other hand, of 17 control 
untreated cases, 16 had no agglutinins and one showed a low titer. This 
test has been used by many investigators and from the literature seems 
to be the most useful of the serological methods. 
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The most satisfactory antigen used for prophylactic injections to 
bring about active immunity is a vaccine made from whole Hemophilus 
pertussis bacilli. Dow,° as long ago as 1940, compared the value of such 
vaccine with products in use at the time and still used by the profession, 
such as Topagen, U.B.A. and others. Dow found that the vaccine made 
from whole bacilli was definitely superior to the other products in pro- 
tecting mice. As Lapin’ says, “These products have had their day.” For 
active immunization we should use whole vaccine. 

The next question is at what age the injections should be given. 
_Until quite recently it was believed that very young infants could not 
produce antibodies and therefore prophylactic inoculations were not 
begun until the 6th or 7th month of life. However, opinions have 
changed and it has been shown that even very young infants may show 
antibody response. Waddell and L’Engle* set out to observe immune 
response by studying the agglutinating titers at different age levels. 
They injected infants at one week of age, a second dose at one month 
and a third at three months. They got good results. The agglutinative 
titers of twenty-two unvaccinated infants one week old showed that 
one could not expect naturally transmitted immunity. The reactions 
in very young infants were negligible—less than those found in older 
infants. They advise immunization at the age of two months. 

Sako and others’ in New Orleans also carried out a large series of 
vaccine injections in the very young. A large number of infants (3,793) 
were inoculated at monthly intervals with 3 doses, beginning at 1-2 
months of age. They used the rapid agglutination test and obtained 
satisfactory results, 75 per cent showing antibody response. They also 
comment on the fact that young infants tolerate the procedure very 
well. Adams and his co-workers’® in Minneapolis have also recently 
shown that the agglutinin titer of very young infants may be rapidly 
increased by weekly injections of pertussis, vaccine. They advocate 
very early inoculation so as to protect the infant at an age when the 
disease is fraught with most danger. Though contrary to what we had 
previously believed, the agglutinin titer rose rapidly and in some infants 
reached levels as high as 1:1280 but the immunity is not maintained for 
a long period of time. Immunity persists much longer when the intervals 
between the injections are increased to a month. Lapin,"' here in New 
York, disagrees with the use of vaccine at so early an age. He used 
large doses but found that only 4o per cent of infants injected under six 
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months were positive, whereas, of those injected after six months, 90-95 
per cent were positive. He also comments on the fact that agglutinins, 
complement fixing bodies and opsonins are not necessarily evidence of 
protection, but that one will have to test the efficacy of attempts at 
protection by waiting several years and following the children them- 
selves. 

Authorities therefore do not yet agree as to the best time for injec- 
tion. It would appear to me that since the greatest mortality of the dis- 
ease occurs in the very young infant, we should attempt to protect as 
early as possible and since we now know that antibodies may be formed 
in early life, I believe the proper time to vaccinate is in the beginning 
of the second trimester. 

What type of vaccine should we use? We have the choice of plain, 
alum precipitated or aluminum hydroxide adsorbed. Here again there 
is great difference of opinion. Many physicians disapprove of alum 
precipitated vaccines on account of violent reactions and abscess forma- 
tion. Lapin’ is against them, claiming that “The low pH. of aluzr vac- 
cine seems to summate the necrotizing power of Hemophilus pertussis 
so that 25 per cent or so produce severe reactions and 5 per cent produce 
abscesses.” Sako® on the other hand strongly favors the use of alum. He 
had 3.3 per cent abscess formation in his series. He believes deep injec- 
tions are followed by fewer abscesses, and that the leakage of the 
vaccine into the subcutaneous tissue was what gave rise to them. He ad- 
vises using a separate needle to withdraw the vaccine from the vial, 
replacing it with a fresh needle after drawing up the required amount 
into the syringe. By this procedure the outside of the needle would be 
free from vaccine. Since using this technique, over 1000 injections 
have been given without a single abscess. 

Personally I have preferred fluid solution and am inclined to agree 
with Geoffrey Edsall’? whose excellent review of active immunizations 
appeared in August 1946 in the New England Journal of Medicine. I 
would advise all who are interested, to read this. He advocates plain 
vaccine given alone in early infancy. 

This brings us to the question of the simultaneous use of several anti- 
gens. Some years ago Ramon showed that a number of antigens could 
be mixed and injected together. Almost everyone now admits that 
tetanus and diphtheria toxoids may be given together, but there are 
many who doubt the advisability of adding pertussis vaccine. I have had 
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some very severe reactions when all three antigens were simultaneously 
injected and again would, for the present at least, follow the scheme 
proposed by Edsall where pertussis is given alone at 3, 4 and 5 
months, followed by the combined diphtheria and tetanus at monthly 
intervals after that. It is true that this schedule necessitates six injec- 
tions which do not necessarily improve the infant’s morale. The baby 
is brought to the pediatrician at monthly intervals for the first nine 
months of life, so the number of visits is not increased by the schedule 
and I believe there will be fewer reactions. I have been using only plain 
vaccine and plain toxoid and have had very few reactions and no ab- 
scesses whatever. 

When it comes to the proper dosage of pertussis vaccine, we are 
again confronted by great differences of opinion. You may remember 
that when Sauer" first introduced his method, he advocated a total dose 
of 4o billion organisms. Since that time the dosage has been steadily 
increased, so that some authorities, including Lapin, advocate 120-140 
billion. He showed that in a 3-year period, the communicability rate 
of 200 infants inoculated with 120 billion was only 9.6 per cent com- 
pared with an average of 31-39 per cent for those given 80 billion in 
a previous 3-year period. He found no difference in three groups of 
infants, as regards pain, induration or febrile reaction, who were given 
vaccine in the following concentrations: Group I, 4o billion per cc., 
1 cc. 3 times; Group II, 15 billion per cc., 2 cc., 2 cc. and 4 ce. (2 ce. 
in each arm); Group III, 20 billion per cc., 2 cc. 3 times. According 
to these results 1 cc. of vaccine containing 4o billion bacilli per cc., 
given three times at monthly intervals should be the best procedure. 
Monthly intervals have been shown to be preferable to the weekly in- 
tervals first used, as the immunization titer is definitely greater when 
the injections are given at longer intervals. 

In San Francisco, Miller’* and a group of investigators highly favor 
the use of combined tetanus and diphtheria toxoids, (aluminum ad- 
sorbed) to which pertussis vaccine has been added. They prefer two 
injections of 1 cc. each at 12-week intervals. Only 20 billion pertussis 
organisms were given per cc., and the results for immunity to pertussis 
were not satisfactory wherefore another (third) injection of pertussis 
alone was given. This would mean three injections in all. They had no 
abscesses in 344 injections. Whether aluminum adsorbed toxoid with 
added pertussis vaccine is to be the method of choice remains to be 
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seen. You will remember that according to Sauer, Lapin and others, 
the dose of pertussis vaccine is not nearly large enough. Only time will 
tell which is the ideal method. All authors are agreed that it is now pos- 
sible to immunize from 75-90 per cent of infants injected. 

In September 1947 Di Sant’ Agnese’* of the Babies Hospital in this 
city reported the results of a large series of prophylactic injections of 
combined diphtheria, tetanus and pertussis in infants ranging in age 
from three months to two years. The great majority of the children 
were between the ages of 6 and 12 months, but the series included 30 
between the ages of 3 and 5 months. He used two preparations: (1) 
Fluid diphtheria and tetanus toxoid containing 4o billion H. pertussis 
per cc. and (2) aluminum hydroxide adsorbed tetanus and diphtheria 
toxoids, with 20 billion (4 the above) H. pertussis per cc. He ran 
two parallel series, giving three injections, one month apart—o.5, 1.0 
and 1.0 cc. I should like to quote some of his conclusions: “In 635 in- 
jections of the two immunizing agents, it was found that the systemic 
and local reactions to the two preparations did not differ significantly. 
It was noted that the type and the intensity of the local reactions did 
not depend on the size of the injection, but decreased with subsequent 
inoculations. Constitutional reactions were not severe and no sterile 
abscesses requiring drainage were observed. 

“The post-immunization titres were satisfactory in both series of 
cases. It was felt that alhydrox was a better immunizing agent against 
pertussis than plain D.P.T. vaccine because equally good results were 
obtained with half the dose of H. pertussis. In the case of diphtheria 
and tetanus, alhydrox was also found to give better results. The anti- 
toxin titres obtained with this agent were higher and more enduring 
than those obtained after the injection of the plain D.P.T. vaccine.” 

From these various reports you will realize that as yet there is no 
unanimity of opinion as to the best method of giving infants prophylac- 
tic injections. However, I think one may advise immunization at an 
early age especially against pertussis and may recommend the aluminum 
hydroxide adsorbed preparation as the best if protection against diph- 
theria, tetanus and pertussis are to be given simultaneously. 

I should also mention that attempts to protect the very young infant 
have been made by injecting the pregnant mother with vaccine. Kendrick 
et al’® showed that there was strong evidence of placental transfer of 
antibodies. Cohen and Scadron*’ also advise the inoculation of the 
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mother during the last trimester of pregnancy, their special point being 
that the mother of today has less immunity to pertussis and that as a 
result, the new born infants have little or no resistance to the disease. 
It should be remembered that immunity acquired from the mother is 
weak and does not last long. 

Mention should here be made of the fact that occasionally in whoop- 
ing cough the etiological agent is not H. pertussis but the parapertussis 
organism. This often accounts for so-called second attacks of whooping 
cough. Quite recently Rambar and his co-workers'* have reported a 
series of infants protected by a vaccine made up of H. pertussis and 
B. parapertussis. They obtained evidence of a high level of immunity 
against both organisms and suggest the addition of parapertussis organ- 
isms to the pertussis vaccine used for routine immunization. 

Now as to the treatment of whooping cough, we have one new 
weapon, namely hyperimmune serum, which is a very valuable addition 
to our armamentarium. The serum may be made by injecting rabbits 
or human volunteers with H. pertussis until a very potent antiserum is 
produced. For a time this could only be obtained from the Philadelphia 
Serum Exchange. The human serum is obviously preferable. The prod- 
uct is furnished in solution or as a lyophilized powder. When reconsti- 
tuted, about 20 cc. must be injected 1-4 times. Obviously, the large 
bulk is a great disadvantage but I have seen remarkably good results 
with it. I treated a premature infant whose mother had a cough not rec- 
ognized as pertussis till the baby was a week old. Two weeks later 
the infant developed typical whooping cough. It received three injec- 
tions of hyperimmune serum and recovered. With the advent of the 
discovery of the fractionization of serum by Edward Cohn,” it was 
natural that the gamma globulin fraction should be examined for its 
ability to carry pertussis antibodies. It has been found that by the use 
of gamma globulin of hyperimmunized individuals, the strength of the 
dose may be concentrated twenty-fold so that now an injection of 1 
or 2 cc. only is required. This product is expensive and at times hard 
to get but it is the drug of choice both for passive immunization of con- 
tacts and for treatment especially of infants. 

Jerome Kohn and Alfred Fischer*® recently emphasized the great ad- 
vances that have been made in handling pertussis in infants. The mortal- 
ity at Willard Parker Hospital has been reduced in infants under one 
year by the use of the following: 1) hyperimmune serum, 2) oxygen, 











Contagious Diseases of Childhood 793 











3) chemotherapy, 4) suction, 5) extremely good nursing care, 6) anti- 
biotics. Since much of the damage, especially in young infants, caused 
by anoxia is due to the accumulation of viscid secretions in the respira- 
tory passages, the use of oxygen and suction are of really great impor- 
tance. Physicians who may have to treat pertussis in infants at home 
may now avail themselves of the small plastic oxygen tents in which 
the oxygen concentration may easily be kept at 50 per cent. Electrically 
operated suction devices, using a #12 catheter with multiple stomata 
may be kept at the bedside. Careful nursing and the prevention of 
anoxia are of the greatest help in reducing mortality. 

Statistics on the use of hyperimmune serum and globulin have also 
quite recently been published by Kohn*' and his associates at Willard 
Parker Hospital. They conclude that its use shortens the period of 
severe paroxysms and lessens emesis. They recommend its use in all 
infants who are seriously il’ with whooping cough. Their mortality rate 
in seventy-nine infants under one year of age was only 1.2 per cent. 

To conclude our review of pertussis we may say that we have made 
advances both in its prophylaxis and treatment and that if we recognize 
the disease early and apply the most recently advocated methods of 
therapy, we stand a very good chance of obtaining a cure even in very 
young infants, whereas, not so long ago, the outlook for the recovery 
was very dubious. 


Mumps 


Until quite recently the average physician has looked upon mumps 
as a rather uninteresting disease which most persons acquire in early 
life, the disease being characterized by swelling and tenderness of the 
salivary glands, occasionally complicated by orchitis or meningoen- 
cephalitis. During the past few years, however, many interesting inves- 
tigations have given us a much more comprehensive idea of mumps and 
have placed at our disposal several diagnostic procedures of great value. 
In 1934 Johnson and Goodpasture”* demonstrated conclusively that 
mumps could be transferred to the Rhesus monkey by the inoculation 
into the parotid, of saliva from patients ill with the disease. The diffi- 
culty of having to use the monkey as the only means of growing the 
virus naturally handicapped investigators until 1945 when Enders and 
also Habel succeeded in growing the virus in the developing hen’s egg. 
By this method the virus has been kept growing by passage through 
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many eggs and ‘as?a result, inexpensive material is available in sufficient 
amount to carry on studies and to use in diagnostic tests. 

The two most important results of this work are the discovery of 
the complement fixation and the skin tests for mumps. Since comple- 
ment-fixing antibodies are found in diseases of viral origin, they were 
looked for here too and it was found that they were present with such 
regularity that they might be used as a diagnostic test. Enders” has 
reported on his findings in numerous publications and has shown that 
a few days after the onset of mumps, the antibody titer in the circulat- 
ing blood begins to rise and that as convalescence proceeds very high 
titers are reached. He used an emulsion of the parotid glands of infected 
monkeys as antigen and could very definitely prove the regular appear- 
ance of increasing antibody titer as the disease progressed. Since it was 
not only the exact titer that was desired but the relation of the titers 
early and late in the disease, it became necessary to obtain two speci- 
mens of the patient’s blood; one early in the illness, the other after 2-3 
weeks. The great increase in antibody content definitely stamps the 
disease as mumps. 

With the complement-fixation test as a guide, it has become possible 
to diagnose mumps in the absence of salivary gland swelling. As you 
know, one of the common complications of mumps is meningoen- 
cephalitis. This usually makes its appearance a few days after the ap- 
pearance of parotid swelling. It is characterized by signs and symptoms 
of meningeal irritation and may simulate several other diseases such as 
poliomyelitis, choriolymphomeningitis, equine encephalitis, etc. All 
these diseases are characterized by fever, headache, vomiting, irritability 
or lethargy and at times somnolence or coma. Lumbar puncture reveals 
pleocytosis with increase in the lymphocytes in the spinal fluid. By the 
use of the complement-fixation test, it is now possible to diagnose en- 
cephalitis due to mumps and to separate it from the encephalitis of other 
etiology. Let me give you an example: A.B. aged 10 was a boy whom 
I saw in the fall of 1945. He lived in a neighboring town where there 
had been considerable poliomyelitis during that summer. On Sunday he 
complained of a severe headache, vomited and became drowsy. I was 
asked to see him the following day. He was dull and lethargic, had 
fever up to 103 and a slow pulse. He had marked rigidity of the neck, 
bilateral Kernig’s sign and diminished reflexes. There were no paralyses 
to be elicited. He swallowed well. The eyes and fundi were negative. 
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A diagnosis of polioencephalitis had been made. On going into the 
history it was ascertained that this lad and two friends were in the 
habit of going to the movies every Sunday. Six weeks before the onset 
of this illness one of these boys had come down with parotid mumps. 
Three weeks later the second boy had the same symptoms. Now again 
just 21 days later, my patient developed signs of encephalitis. As a 
result of this history, the case was diagnosed as mumps. Blood was ob- 
tained for complement-fixation and sent to Boston. A lumbar puncture 
revealed 400 cells, all lymphocytes. Pandy test was positive. The blood 
revealed 7200 white cells, with 33 per cent polynuclear cells. The boy 
was carefully observed, but at no time in the course of the illness were 
there signs of parotitis or orchitis. The temperature fell rapidly and in 
a few days the boy was convalescing. Blood taken 14 days later showed 
a great rise in the titer of complement-fixing antibodies, proving that 
the boy was suffering from mumps. 

If a case such as this is kept in mind, you will come across similar 
instances of mumps apparently limited to the meninges. In this connec- 
tion I would like to stress a point emphasized by Dr. Janeway of Bos- 
ton, namely, the importance of careful, frequent examination of the 
salivary glands and in boys of the testes in every case of encephalitis. 
It is of great interest to note that parotitis or orchitis may be observable 
only for a very short period and then only in a very mild degree. If 
the case of encephalitis of questionable origin is in a hospital, the internes 
should be made aware of this fact and should be instructed to look for 
parotid or testicular signs several times a day. The finding of a fleeting 
swollen parotid or a tender testis in the course of encephalitis is enough 
to stamp the case as one of mumps. 

Mumps may also set in with severe headache, high fever and vomit- 
ing, so that a cerebral condition is suspected. After a period varying 
from a few hours to a day, typical parotid swelling appears and the 
case continues as one of ordinary mumps. Although there are frequently 
no definite meningeal signs, it is probable that all these cases have a mild 
meningoencephalitis. 

Another interesting complication of mumps, to which attention has 
been recently called is involvement of the myocardium. Rosenberg* has 
reported two isolated cases with heart block in the second week of 
the disease. In a study of 104 consecutive cases of mumps in adults, 
electrocardiographic evidence of myocardial involvement was found 
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in 16 (15.4 per cent). It occurred usually between the sth and roth 
days, was mild and transitory and was subclinical. 

I was asked to see a young man of 27 whose father, a cardiologist 
was much upset because the onset of an acute illness with headache and 
high fever, which turned out to be mumps meningoencephalitis, was 
accompanied by such dyspnea on exertion that the boy had great dif- 
ficulty in climbing two flights of stairs to his bedroom. The electro- 
cardiogram showed a slight change but not enough to justify the diag- 
nosis of myocarditis. 

Now a few words as to the skin test for mumps. This had been 
elaborated by Enders,” and Stokes** and their collaborators and I quote 
the following conclusions from one of their publications: 

“1. Persons exhibiting erythematous dermal reactions exceeding 
10 mm. in mean diameter 48 hours after the inoculation of a suspension 
of heated, inactivated mumps virus obtained from the parotid gland of 
infected rhesus monkeys may be, from the practical standpoint, regarded 
as resistant to mumps. According to this criterion, an error in interpre- 
tation of about 10 per cent may be made. This error will be reduced 
to approximately 2 per cent if a reaction larger than 15 mm. be taken 
as the criterion for the resistant state. 

“2, Preliminary tests employing skin test material prepared from 
the amniotic membranes of infected chick embryos show that it also 
exhibits the capacity to induce local reactions in individuals hypersen- 
sitive to the virus or its products. 

“3. In general the attack rate of mumps in exposed groups will be 
low when the incidence of positive skin reactors exceeds 50 per cent. 
The skin test might, therefore, be employed to obtain an estimate of 
impending morbidity in family groups or units of institutionalized or 
military personnel. 

“4. By means of the skin test, additional evidence has been obtained 
which indicates that subclinical attacks by the virus of mumps are fre- 
quent, accounting in young adults for about 33 per cent of past 
infections. 

“5. The skin test in adults is in most instances a more sensitive indi- 
cator of past infection and hence of immunity than is the complement- 
fixation test. 

“6. The skin test material is antigenic, giving rise to the formation 
or increase of specific complement-fixing antibody. 
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“7. It is possible, though not demonstrated, that skin testing may 
lead to increased resistance to infection by the virus. 

“8. From a comparison of certain general epidemiologic features 
of mumps with those of other diseases in which the phenomenon of 
‘population immunity’ is already established, the findings reported here 
are in accord with epidemiologic expectancy.” 

It was natural that attempts at prophylaxis and treatment of mumps 
should be carried out, now that we can obtain sufficient amounts of 
the virus. Convalescent serum has been used and in some instances has 
been reported to be helpful. Rambar™ in a recent publication concluded 
that the occurrence of complications was reduced when 40 cc. of con- 
valescent mumps serum was injected at the onset of the illness. How- 
ever, Enders, Stokes and their collaborators obtained different results. 
They showed that in the gamma globulin prepared by Cohn, from 
pooled normal adult plasma, the mumps complement-fixing antibody 
was concentrated 15 to 25 times. They showed that in spite of this, the 
globulin did not protect when injected, as it does in measles. Large 
amounts of this material were injected by others (Gillis, McGinness 
and Peters) early in the disease without reducing the frequency of the 
occurrence of orchitis. They did find, however, that when the gamma 
globulin was prepared from convalescent mumps serum and 20 cc. was 
injected, the occurrence of orchitis was greatly reduced. It is of interest 
to note that this 20 cc. is equal to about 400 cc. of convalescent serum 
or 200 cc. of normal gamma globulin. They further report work in 
which virus, partially inactivated by repeated egg passage, has been 
used as prophylactic with very promising results. 

To conclude then we may say that we have a complement-fixation 
test and a skin test for mumps and that we are making definite progress 
toward the discovery of prophylactic and therapeutic injections for 
this disease. 


RUBELLA 


Of all the recent developments in the study of contagious disease, 
none is more dramatic and exciting than the discovery of fetal defects 
due to rubella in the pregnant mother. Until 1941 rubella was consid- 
ered a mild, harmless illness which rarely resulted in complications or 
sequelae. However, in that year an Australian ophthalmologist, Gregg,”* 
reported a remarkable series of congenital cataracts. He observed 78 
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cases of congenital cataract in infants born in the neighborhood of 
Sydney between December 1939 and January 1941. He noted that the 
mothers of all of these infants had suffered from rubella in the early 
months of their pregnancies. He wrote, “The most striking factor is 
that the cataracts, usually bilateral, were obvious from birth as dense, 
white opacities occupying the pupillary area. Most of the babies were 
of small size, ill-nourished and difficult to feed, with the result that 
many of them came under the care of the pediatrician before being 
seen by the ophthalmic surgeon. Many of them were found to be suf- 
fering from a congenital defect of the heart.” 

The following questions at once arose: (1) Was the disease affect- 
ing the mother really rubella? (2) At what period of pregnancy did 
the disease affect the offspring? (3) Did the disease cause fetal defects 
other than cataract and heart disease and (4) Did such fetal defects 
follow other maternal infections? From careful studies by Gregg, Swan 
and others” in Australia, it appears that the disease in question was 
rubella. It caused fetal damage especially when the mother acquired the 
disease in the first three months of pregnancy. According to the data 
collected in Australia, if the disease occurred in the first six weeks of 
pregnancy, almost 1oo per cent of the offspring were affected. A few 
cases were reported where the disease occurred after the first trimester. 
Besides cataract and heart disease, the following pathological conditions 
were encountered: deaf mutism, mental retardation, glaucoma, micro- 
cephaly and hypospadias. 

Since these reports which appeared in the Australian literature in 
1941, 43 and 44, many cases have been encountered in the United 
States. Last year I was able to collect over 200 cases. I personally have 
seen six cases, all of them having ocular lesions, five cataracts and one 
glaucoma. The children were all mentally retarded. One was of interest 
because the child had a congenital cardiac defect, bilateral cataracts 
and deaf mutism. Since the birth of this child, the mother has had two 
normal children. 

Statistics are quite conclusive that the earlier in pregnancy the 
mother comes down with rubella, the more certain it is that the infant 
will be affected. There are some recorded instances where infection 
took place as late as the seventh month with resulting fetal malforma- 
tion. We need more knowledge concerning the occurrence of maternal 
rubella without fetal disease. I have seen one such case where the 
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mother contracted rubella in the fourth month of pregnancy and gave 
birth to a perfectly normal infant. 

A review of the literature fails to show similar defects following 
other contagious diseases except for one case of mumps and one of 
influenza. 

The effect of rubella on the fetus is of great interest in the study of 
congenital malformations for it proves that the latter may and do arise 
as the result of a toxin affecting the already fertilized and developing 
ovum. It has been pointed out that young, undifferentiated tissue is 
particularly vulnerable to virus infection and this is borne out by the 
fact that the earlier in pregnancy the mother develops rubella, the more 
surely will the fetus be affected. 

From our knowledge of this new entity, I think we should try to 
expose female children to rubella wherever possible, so as to attempt 
to immunize them. During an epidemic of rubella, women in the early 
months of pregnancy should be warned to avoid exposure. So far, we 
have no protecting serum. In one instance gamma globulin was injected 
into the mother after she had the illness, but the resulting infant had 
defects. 

Termination of pregnancy in women who develop rubella during 
the first few weeks of gestation brings up many complex questions. In 
New York State it is illegal to perform abortion unless the health of 
the mother is in question. Absolute advice cannot be given until we 
know the actual percentage of affected infants. We have as yet scarcely 
any data on the frequency of normal offspring after maternal rubella. 
If it should be found that this is a very infrequent occurrence, physicians 
will probably want to have pregnancies terminated. 


MEASLES 


Turning to measles, we can here also record brilliant advances dur- 
ing the past few years. The value of convalescent serum both as a 
therapeutic and a prophylactic agent is well known to all of you. Whole 
adult blood was first used, later the blood serum was employed since 
a greater amount of protective substances can be given in the same 
bulk to be injected. Then you will recall that in order to obtain more 
material, the human placenta was used and we had a product named 
Placental Extract. The theory upon which this therapy was based de- 
pended on the fact that almost all adults have at one time had measles 
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and that their blood contained antibodies. By the injection of adult 
serum, these antibodies were carried into the child and acted as passive 
immunizing substances. We were all pretty well satisfied with conva- 
lescent serum, but it was necessary to use a rather bulky injection. It 
was therefore a great step in advance when Edwin Cohn at Harvard 
devised a simple method of fractionating human plasma. The antibodies 
which carry the immunizing substances are found to be present in the 
globulin fraction, especially in the gamma globulins. It was shown that 
the antibody content and therefore the therapeutic potency was con- 
centrated twenty-five times in the process of fractionization. Thus 1 cc. 
of gamma globulin has the same therapeutic value as 25 cc. of plasma, 
and its value to us is due to this fact, for with a very small injection we 
can accomplish the same effect as we previously did with a large one. 
Moreover, gamma globulin rarely gives rise to unpleasant reactions. 

The work of Cohn, Enders,*° Janeway,* Stokes and others has def- 
initely shown that gamma globulin is the best prophylactic agent for 
measles. Depending on the dose we give, we may either attenuate the 
disease and get so-called Modified Measles, or by increasing the dose we 
may prevent the disease altogether. Since, if we prevent the disease, the 
immunity lasts only a few weeks, it would seem wiser to attempt to 
produce modification of the disease so that the child with a very mild 
illness might obtain permanent immunity. The difficulty of obtaining 
globulin for employment in practice is such, that its use must be some- 
what curtailed. The ideal situation would be to give every exposed child 
a dose of globulin. Children already ill with other diseases, very small 
infants, tuberculous children, gravid mothers in their first months of 
pregnancy, children exposed in hospital wards should receive large 
enough doses to protect them completely. All others should be permit- 
ted to have the modified form of the disease. 

The dose for modification is 0.02 cc. per pound. The dose for pre- 
vention is 0.1 cc. per pound. I want to make clear the point that in the 
preparation of gamma globulin for use against measles, pooled adult 
blood is used because we know that almost every adult has had measles 
and that his blood contains antibodies. This is not the case with other 
illnesses. For example, the same gamma globulin used for measles is 
found to be ineffective for mumps. However, if gamma globulin is 
prepared from mumps convalescent serum, a potent agent is obtained. 
In the same way volunteers have been injected with pertussis bacilli 
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until their blood showed a very high immune titer, after which their 
gamma globulin has been precipitated giving us an extremely concen- 
trated potent product. 

With the intelligent use of globulin and the added advantage of the 
availability of sulfa and penicillin to treat complications, measles has 
been robbed of many of its terrors. 

I believe that from this brief review you will agree with me that in 
recent years we have made great strides in our knowledge of the con- 
tagious diseases of childhood and that progress has not only led to a 
better understanding of these diseases but has enabled us to make prac- 
tical use of many new methods, in diagnosis and especially in therapy 
so that we are now able to approach their treatment with real confidence 
and assurance. 
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seseseseseseVHE water cure is one of the most ancient therapeutic 
4] measures and one which has enjoyed the widest popular- 
T B ity, aside from outright magic or other psychothera- 
) peutic measures relying for their efficacy exclusively on 
esesesesesesa) suggestion. The earliest and also some of the more mod- 
ern hydrotherapeutic techniques in many of their applications have 
partaken of the character of sympathetic magic and psychotherapy. 
Examples are the sacred springs of Vishnu in India, the fountain of 
Arethusa in Greece and the Jordan River in Palestine, all waters which 
were once or are still today believed to cleanse the faithful not only of 
filth but also of sin and disease. On the other hand, the success of many 
spas and watering places in their competition with centers of religious 
healing indicates that for certain conditions the water cure was often 
deemed more agreeable or more effective. 3 

In its application to both business and pleasure balneology was 
developed to an unparalleled degree in the declining centuries of the 
Roman Empire. From the earlier civilizations about the Mediterranean 
area virtually no remnants of plumbing facilities are extant except in 
the royal palace at Knossus in Crete. The Romans employed armies 
of captured slaves to assemble stone aqueducts, such as the Claudian, 
to supply their bath-houses. The baths themselves were massive archi- 
tectural undertakings of which those of the Emperors Diocletian and 
Caracalla were notable examples and served as forerunners of such 
modern structures as the Grand Central Station in New York. It is 
not known precisely how the Romans took the waters. From the re- 
mains of baths, of which those at Pompeii are well preserved, it has 
been postulated that the bathers progressed through successively hotter 
tepidaria and caldaria, finally to loll in a steam room in which they 





Gqaqcacacadcaca 
SCoCICoICICoIC 




















* This work was supported by the research funds from the Section of Physical Medicine of the 
Department of Medicine of the New York Post-Graduate Medical School and Hospital. Dr. John F. 
Marchand assisted in the consultation of certain of the bibliographic sources. 








804 THE BULLETIN 











were massaged and then scraped with a strigil before plunging into a 
pool in the frigidarmm. 

After centuries of conflict with the barbarians and corruption from 
within, the Roman Imperial governments became too feeble to main- 
tain large scale public enterprise; the aqueducts were cut by the Huns 
and the baths became rock quarries. Far from being forgotten, how- 
ever, the delights of these ancient thermae were revived and even ex- 
ceeded in refinement, if not in size, by the Saracen merchants and 
princes of the medieval Byzantine Empire at the Eastern end of the 
Mediterranean. 

In the Europe of the Middle Ages and the Crusades bathing fell 
into widespread disrepute and was deriounced as a gratification of the 
flesh. Bath houses functionegAmore as bawdy houses than as centers of 
sanitation or good clean fun. In the Italian language the application of 
the term bagnio to such institutions has persisted to the present day. 
Indeed the excesses of the patrons of the Roman baths recorded in the 
writings of Petronius and Suetonius appear to have been equaled or 
exceeded in the smaller medieval public baths of which those at Bruges 
in Belgium and Baiae in Italy may be taken as examples.’ 

Despite the prevailing dissociation between cleanliness and god- 
liness, which kept many of the holiest personages of the Moyen Age 
bathless for life and provided a fertile ground for the spread of epi- 
demic and pandemic louse-borne diseases, there survived in many local- 
ities the primitive tradition of employing the bath in a therapeutic 
role, and a profound faith in the curative powers of the waters. Indeed 
the repute of most of the world famous spas, for example, those at 
Bath in England, at Poitiers in France, at Monte Falcone in Italy, Baden 
Baden in Germany, and Budapest in Hungary, date back to early medi- 
eval times. 

An evaluation of the importance of the water cure and spa therapy 
in general in medieval medicine may be made from the numerous 
medical texts on this subject which appeared following the introduction 
of printing. These early treatises were devoted in the main to earnest 
but tedious scholastic commentaries on the teachings of Hippocrates 
and Galen relating to the spas and to the various forms of hydrotherapy. 
Elaborate rituals were pursued. The well-known mechanical ingenuity 
of the Swiss is revealed in a remarkable hydrotherapeutic installation 
which was apparently in operation in the latter part of the 15th Cen- 
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tury. In the fever of the search for new cures virtually every spring 
and rivulet on the continent of Europe was tested for therapeutic 
properties. One Spanish adventurer, Ponce de Leon, wandered even 
to the coast of Florida in the pursuit of a fountain which would pre- 
serve everlasting youth. 

In modern times a survival of some of the ancient methods of 
hydrotherapy is seen in the sweat baths of the Gaels, the Finns, and the 
Russians, paralleling a custom of the North American Indians. In a 
small enclosed hut, clouds of steam are evolved by pouring water on 
hot stones. This heated vapor initiates a sweat which may be followed 
by a cold plunge or a roll in the snow. Similar in effect are the steam 
rooms of the Turks and the Romans. The Japanese have resorted for 
centuries to courses of almost intolerably hot baths in plain or mineral- 
bearing springs of Japan. A course of treatment in some of the hot 
sulfur-bearing springs of Japan causes an eczematoid dermatitis which 
is regarded as a necessary preliminary to the cure.” 

The 18th and 19th Centuries brought the spas of Europe to new 
heights of popularity and prosperity. Hundreds of books and papers 
were written to advertise the virtues of this or that spa or a new 
method of hydrotherapy. 

One Kneipp, a Bavarian monk of the early 18th Century, accumu- 
lated a large following and many imitators by the simple expedient of 
dousing his patients with ice water. Kneipp ultimately fell into disgrace 
after being invited to try his own treatment on an aged and decrepit 
Pope. Priessnitz, an Austrian peasant of the same period, made a remark- 
able recovery from multiple contusions and fractures by dousing him- 
self and gulping down large quantities of water. Attributing this 
dramatic cure to the effects of the temperature of water used, he set 
about to confirm or disprove his impression by a scientific experiment 
involving the feeding of one small pig on hot foods and another on 
cold foods. At the time of slaughter, the test animal fed upon cold food 
had firm well contracted intestines while the animal fed upon hot food 
had such red and friable viscera that it was useless for sausages. Pries- 
snitz’ alleged contribution to therapeutics was the popularization of 
his methods of inducing sweats and chills by his cold wet applications.* 

For the most part the expanding literature on hydrotherapy of the 
18th and 19th Century was European in origin. American therapeutic 
spas never achieved any great practical importance and the number of 
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such institutions has declined.* The apathy to this modality of treat- 
ment in America appears perhaps to stem not from the fact that the 
public is any less hypochondriacal or the profession less credulous with 
respect to claims for ‘mineralized’ or ‘radio-active’ waters such as those 
at the famous springs of Europe, but more from the fact that the 
American spas have not been effectively advertised and promoted. The 
courts of last appeal for the sick in the United States and Canada have 
been the public or voluntary hospitals instead of the spas; the fashion- 
able watering places serve more exclusively as recreation centers. 

Thus in the United States it has been mainly by the unremitting 
efforts of one single minded enthusiast, Dr. Simon Baruch, that certain 
of our best hydrotherapeutic procedures have come into general use, 
notably the all-important wet pack or tepid bath for the control of 
disturbed psychotic patients, the alcohol or sponge bath for the relief 
of fever and the public bath houses of the City of New York.**® 

Hydrotherapy and manipulative techniques have fallen into a state 
of disrepute in the hands of the cultists yet the disregard of many 
physicians for the practical value of these techniques in the management 
of certain chronic diseases has frequently resulted in unnecessarily 
poor therapeutic results. The proper application of hydrotherapy and 
manipulation for patients with chronic arthritis and for the rehabil- 
itation of patients with vascular or nerve and muscle injuries exceeds 
in value many of the prevailing current practices in the treatment of 
these conditions. 

There has been a notable revival of interest in the development of 
effective methods for rehabilitation and proper management of chronic 
disease and old injuries, a movement dating approximately from the 
time of the first World War.’ Large and small therapeutic pools have 
been installed and utilized with gratifying results in an increasing pro- 
portion of the major hospitals of the United States.* A brilliant applica- 
tion of hydrotherapeutic techniques is exemplified in the bold depar- 
ture of the Sister Kenny method from some of the older orthopedic 
measures applied to the management of acute and convalescent stages 
of poliomyelitis. Further progress has been made in the application 
of hydrotherapy to the hospital practice of medicine by Hubbard’s 
introduction of a block T shaped tank for underwater exercise in 
poliomyelitis cases. 

The Currence tank was first designed and installed at the New 














York Post-Graduate Hospital in 1935. It was originally intended only 
for underwater rehabilitation of osteoarthritic patients. Its shape is such 
that the technician has ready access to the patient’s body and extrem- 
ities. It has thermostatically controlled water temperature, two turbines 
adjustable on a track for hydromassage and an overhead crane to simplify 
the handling of helpless patients.® This tank has widened the availability 
of general hydrotherapy inasmuch as it has been installed in hospitals 
throughout the country. Although this tank was originally designed 
only for treatment of osteoarthritis its flexibility of usage has greatly 
widened its scope. It is now used to induce low grade hyperexia,*® to 
restore muscle tone following debilitating febrile and cardiac illnesses 
where exercise is desirable with a minimum expenditure of effort for 
the patient. In fibrositis and fibrositic ankylosis of shoulders, hips and 
knees, in Marie Strumpel’s disease, curvature of the spine, many cases 
of chronic low back pain, numerous neurological conditions and fol- 
lowing many orthopedic operations and manipulations, it is useful. 

Cases of surgically pinned fractures of the neck of the femur start 
underwater exercise as soon as the wound is healed, usually by the 
tenth day. Probably one of the most gratifying observations is in cases 
of hemiplegia following cerebral hemorrhage where rehabilitation ex- 
ercises are started as early as the seventh day. 

Summary: Although hydrotherapy is one of the oldest remedial 
agents known it was formerly available only to those who were able 
to travel to institutions usually located where there were natural springs 
Until recent years, its use has been on an empiric basis, often named the 
“Cure,” and consisting of twenty-one daily baths identical in nature 
regardless of the diagnosis and probably often without diagnosis. 

At the present time the benefits of hydrotherapy can be provided 
in any hospital. Modern hydrotherapy is now prescribed by dosage in 
type, time and temperature with anticipated physiologic effect to cope 
with individual requirements just as other therapy is prescribed. 
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IN MEMORIAM 


DR. JAMES ALEXANDER MILLER 
TRIBUTE BY THE COUNCIL 


@seseseseseseSHE Councit of The New York Academy of Medicine 








f records with deep feeling its sense of loss in the death 

T f on July 29, 1948, of Dr. James Alexander Miller. 
K Few men in the history of the Academy have so 
Gesesesesesesa deeply left the impress of their spirits, personalities, and 








abilities as did Dr. Miller. A Fellow for forty-four years, a member of 
the Committee on Public Health Relations for thirty-five years and its 
Chairman for fifteen years, for seventeen years a Trustee, and for two 
years President of the Academy, and finally in the Centennial year the 
recipient of the Academy Medal, awarded to him for outstanding serv- 
ices to the Academy and to humanity—all of this only suggests the vast 
contribution which Dr. Miller made to the life, growth, and progress 
of this institution. 

Endowed with a mind, judicial, searching and clear, it is difficult 
to overestimate the part he played in shaping the policies and course 
of the Academy by his sound counsel and great understanding. To a 
great degree, the prestige and influence of the Committee on Public 
Health Relations under the guidance of Dr. Miller, have been a reflec- 
tion of his own broad interests on behalf of the health and welfare of 
the community. Eminent in the field of clinical medicine, effective as a 
teacher and as an organizer, loved and respected by his confreres, his 
patients and his friends, all he was and all he did redounded to the 
glory of this Academy which he both served and led with such loyal 
devotion for so long a period. 

Mindful of the great loss sustained by The New York Academy of 
Medicine in the death of Dr. Miller, the Council orders that this resolu- 
tion be spread on its minutes and that a copy thereof be presented to 


his family. 


October 27, 1948 
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TRIBUTE BY THE COMMITTEE ON PusBLic HEALTH RELATIONS 


Sesesesesesed, MiLLeR was one of the founders of the Committee on 

Public Health Relations which was organized on May 1, 

D 1911. Although at the time he was one of the youngest, 

if not the youngest member of the Committee, he very 

fh; soon became its directing genius. More than any other 

single person, he helped to establish the Committee’s course of action 

and to mould its policies. His keen mind and clear vision, his tact, dig- 

nity and judicial temperament, his high sease of reality and his states- 

manlike progressive attitude toward community requirements made him 
a peerless leader. 

He became Chairman of the Committee in 1929, having acted tem- 
porarily in that capacity on many occasions during his predecessor’s 
illness. In 1936, upon election to the presidency of the Academy, Dr. 
Miller resigned the chairmanship of the Committee but was persuaded 
to accept it again in 1942 during the war when the then Chairman 
joined the armed forces. Although suffering a great deal of physical 
pain during the last few years of his chairmanship, he kept a devoted 
interest in the work of the Committee, and except for the last year, 
attended meetings regularly, though with much effort. 

During his continuous service on the Committee for thirty-seven 
years, Dr. Miller exercised great influence on public opinion, on methods 
of procedure in public health and allied fields, and on the attitude of 
the medical profession toward many of the complicated problems that 
lie between clinical medicine and medical education on the one hand, 
and community needs on the other. In the course of his long public 
activity, he gained many devoted friends and followers, and he has left 
an indelible imprint on the annals of his time. 

The Committee herewith wishes to record with deep emotion its 
profound sorrow in the passing of its beloved leader, a great physician, 
a great humanitarian, and a great educator. 
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